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Assessment  of  Asthma  Using  Automated  and 
Full-Text  Medical  Records — Donaliue  JG,  Weiss 
ST,  GoeLsch  MA,  Livingston  JM,  Greineder  DK, 
Piatt  R.  J  Asthma  1997:34(4):273. 

Automated  medical  records  systems  are  used  to 
study  clinical  outcomes  and  quality  of  care,  but 
this  requires  accurate  disease  identification  and 
assessment  of  severity.  We  sought  to  determine 
the  reliability  of  identifying  asthmatics  through 
automated  medical  and  pharmacy  records,  and  the 
adequacy  of  such  data  for  severity  assessment.  All 
adult  health  maintenance  organization  (HMO) 
members  who  received  at  least  1  asthma  drug  and 
an  asthma  diagnosis  between  April  1988  and 
September  1991  were  identified.  Records  of  a  ran- 
dom sample  were  reviewed  to  validate  the  diag- 
nosis and  extract  clinical  information.  Asthma 
drugs  were  dispensed  to  15,491  individuals:  7583 
(49%)  also  received  an  asthma  diagnosis.  Asthma 
drag  use  was  3  times  greater  for  persons  with  diag- 
nosed asthiTia  comp;u'cd  to  lliose  with  no  diagnosis. 
Record  review  revealed  thai  a  coded  asthma  diag- 
nosis had  a  positive  predictive  \  aliie  of  8(i'/f .  Near- 
ly 4000  ambulatory  encounters  were  reviewed, 
1 0%  of  which  were  for  asthma:  the  median  num- 
ber of  encounters  was  2.  Asthma  syinptoms  were 
mentioned  in  9%  of  all  encounters:  wheezing  was 
most  common.  Peak  flow  and  spirometry  were 
measured  in  47c  and  1%  of  encounters,  respec- 
tively. Records  from  recipients  of  asthma  drugs 
who  lacked  an  asthma  diagnosis  showed  that  79% 
did  not  have  a.sthma.  Auloinated  medical  and  phar- 
macv  records  from  an  HMO  were  relativelv  accu- 


rate when  used  to  identify  individuals  with  asthma. 
Similarly,  most  asthma  drag  recipients  who  lacked 
a  coded  diagnosis  of  asthma  did  not  have  asthma. 
However,  conventional  full-text  records  usually 
do  not  contain  sufficient  information  to  assess 
asthma  severity,  limiting  the  utility  of  such  records 
for  research  and  quality  improvement. 

Effect  of  Theophylline  on  Erythrocytosis  in 
Chronic  Obstnictive  Pulmonar>'  Disease — Oren 
R,  Beeri  M,  Hubert  A,  Kramer  MR,  Matzner  Y. 
Arch  Intern  Med  1997:157(  13):1474. 

BACKGROUND:  Patients  with  chronic  obstruc- 
tive pulmonary  disease  (COPD)  tend  to  develop 
secondary  erythrocytosis  to  compensate  for  their 
chronic  hypoxia.  Theophylline  has  recently  been 
shown  to  reduce  hematocrit  and  erythropoietin 
blood  levels  in  normal  subjects  and  in  patients  witli 
erythrtx:ytosis  after  renal  n-ansplantation.  OBJEC- 
TIVE: To  determine  whether  theophylline  may 
be  used  to  lower  the  hematocrit  in  patients  with 
COPD.  METHODS:  Two-hundied  four  patients 
with  COPD  were  studied  retrospectively  and  10 
patients  prospectively  (8  starting  treatment  with 
the  drag  |Group  1 1  and  2  who  suspended  its  long- 
term  use  [Group  2])  for  the  correlation  between 
theophylline  therapy  and  hematocrit  and  ery- 
thropoietin level.  RESULTS:  In  the  patients  stud- 
ied retrospectively,  lower  hematocrits  were  found 
in  the  Iheophylline-treated  than  in  the  untreated 
patients  (0.43  ±  0.006  vs  0.46  ±  0.007,  respectively; 
p  <  0.(X)2 ).  Twelve  untreated  patients  and  2  of  those 
treated  with  theophylline  had  hematocrits  abo\  e 


52%.  Oxygen  saturation  levels  were  similar  in  both 
groups,  and  exclusion  of  patients  with  oxygen  sat- 
uration lower  than  88%  did  not  change  the  pat- 
tern, suggesting  that  the  effect  of  theophylline  could 
not  be  entirely  explained  by  improved  oxygen 
availability.  Seven  of  the  8  patienLs  studied  prospec- 
tively in  Group  1  (p  <  0.02)  and  the  2  patients  in 
Group  2  showed  inverse  correlations  between 
hematocrits  and  theophylline  administration.  A 
similar  pattern  was  observed  w  ith  seram  erythro- 
poietin levels  in  5  of  7  patients  studied.  The  effects 
were  reproducible  on  rechallenge  in  3  of  the  4  pa- 
tients in  Group  1  and  the  2  patients  in  Group  2. 
CONCLUSIONS:  Theophylline  may  have  a  ben- 
eficial effect  in  treatment  and  prevention  of  ery- 
throcytosis in  patients  with  COPD. 

Acute  Respiratory  Distress  Syndrome  in  a 
Community  Hospital  ICII — Nolan  S,  Burgess 
K,  Hopper  L,  Braude  S.  Intensive  Care  Med 
1 997:23(5  );530. 

OBJECTIVE:  To  estimate  the  incidence  of  the 
acute  respiratory  distress  syndrome  (ARDS)  in 
an  Australian  urban  community,  and  to  describe 
the  pattern  of  disease  and  outcoines  in  a  com- 
munity hospital  intensive  care  unit  (ICU).  SET- 
TING: An  8-bed  general  ICU  in  a  community  hos- 
pital. DESIGN:  Retrospective  chart  review.  PA- 
TIENTS: 32  patients  identified  over  a  -l-ye;u-  pcriixl 
as  having  ARDS.  MEASUREMENTS  AND 
RESULTS:  The  incidence  of  ARDS  in  an  Aus- 
tralian urban  community  was  estimated  to  be  7.3- 
9.3  cascs/l(K),(XX) population/ye;ir.  In-hospital  mor- 
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tality  uas  59rf ,  while  ICU  niortalily  was  4T'i. 
Sepsis,  pneumonia,  and  aspiration  w  ere  the  main 
aetiological  factors  accounting  for  949^  of  the  pa- 
tient population.  There  was  no  tiauma.  The  Acute 
Physiology  and  Chronic  Health  Evaluation  and 
Murray  scores  and  values  for  the  ratio  of  the  par- 
tial pressure  of  oxygen  in  arterial  blood  and  frac- 
tional inspired  oxygen  on  admission  to  the  ICU 
were  similar  between  sun  ivors  and  nonsurvivors. 
and  none  of  these  parameters  were  reliable  pre- 
dictors of  outcome.  Mean  age.  however,  was  dif- 
ferent between  survivors  (56  ±  16  yrs)  and  non- 
survivors  (69  ±  9  yrs)  (p  <  0.01 ).  Mean  daily  fluid 
balance  was  also  different  between  survivors  (536 
±  545  niL/day)  and  nonsur\  i\ors  ( 1576  ±  1255 
mL/day  I  (p  <  0.02 ).  Haennxlynamic  data  were  col- 
lected on  2 1  of  the  32  patients  within  72  hours  of 
the  onset  of  ARDS.  None  of  the  haemodynamic 
parameters  reached  significance.  There  was.  how- 
ever, a  trend  for  better  cardiac  function  and  oxy- 
gen consumption  in  the  survivors.  CONCLU- 
SIONS: These  data  show  that  for  ARDS,  at  least, 
mortality  outcome  can  be  comparable  in  a  com- 
munity ICU  to  a  tertiary  referral  institution.  The 
pattern  of  disease  in  an  urban  Australian  com- 
munity hospital  is  different  to  that  often  reported 
from  tertiary  centres.  The  incidence  of  ARDS  in 
an  AusU'alian  urban  community  is  comparable  to 
the  reported  incidence  in  North  America  and  West- 
em  Europe. 

Breathing  Pattern  and  Additional  Work  of 
Breathing  in  Spontancoasly  Breathing  Patients 
with  Different  Ventilatory  Demands  during 
Inspiratory  Pressure  Support  and  Automatic 
Tube  Compensation — Fabry  B.  Haberthur  C. 
Zap[)e  D.  Guttmann  J.  Kuhlen  R.  Stocker  R.  Inten- 
sive Care  Med  1997:23(51:545. 

OBJECTIVE:  We  designed  a  new  ventilatory 
mode  to  support  spontaneously  breathing,  intu- 
bated patients  and  to  improve  weaning  from 
mechanical  ventilation.  This  mode,  named  Auto- 
matic Tube  Compensation  (ATCl,  compensates 
for  the  flow-dependent  pressure  drop  across  the 
endotracheal  tube  (ETT)  and  controls  tracheal 
pres.sure  to  a  constant  value.  In  this  study,  we  com- 
pared ATC  with  conventional  patient-triggered 
inspiratory  pressure  support  (IPS).  DESIGN:  A 
prospective,  interventional  study.  SETTING:  A 
medical  intensive  care  unit  (ICU)  and  an  ICU  for 
heart  and  thoracic  surgery  in  a  university  hospital. 
PATIENTS:  We  investigated  2  groups  of  intu- 
bated, spontaneously  breathing  patients:  10  post- 
operative patients  without  lung  injury,  who  had 
a  normal  minute  ventilation  (V[:)  of  7.6  +  1.7 
1/min.  and  6  critically  ill  patients  who  showed 
increased  ventilatory  demand  (Vh  =  16.8  ±  3.0 
1/min).  INTERVENTIONS:  We  measured  the 
breathing  pattern  |V|.  |,  tidal  volume  (Vp),  and  res- 
piratory rale  (RR)|  and  additional  work  of  breath- 
ing ( WOB;„i,i)  due  to  ETT  resistance  and  demand 
valve  resistance.  Measurements  were  perlbmied 
under  IPS  of  5.  1 0,  and  1 5  mbar  and  under  ATC. 


RESULTS:  The  response  of  Vy.  RR.  and  WOB,jj 
to  different  \entilator)'  modes  was  different  in  both 
patient  groups,  w  hereas  V[  remained  unchanged. 
In  postoperative  patients.  ATC.  IPS  of  10  nibar. 
and  IPS  of  15  mbar  were  sufficient  to  compen- 
sate for  WOBadd-  In  contrast,  WOB^dd  under  IPS 
was  greatly  increased  in  patients  with  increased 
ventilatory  demand,  and  only  ATC  was  able  to 
compensate  for  WOB.jd-  CONCLUSIONS:  The 
breathing  pattern  response  to  IPS  and  ATC  is  dif- 
ferent in  patients  with  differing  ventilatory  de- 
mand. ATC,  in  contrast  to  IPS,  is  a  suitable  mode 
to  compensate  for  WOB^dd  in  patients  with  in- 
creased ventilatory  demand.  When  WOBadd  wiis 
avoided  using  ATC,  the  patients  did  not  need  addi- 
tional pressure  support. 

Comparison  of  Three  Oxj  gen  Delivery  Systems 
during  Exercise  in  Hypoxemic  Patients  with 
Chronic  Obstructive  Pulmonary  Disease — 

Hagarty  EM.  Skorodin  MS,  Langbein  WE,  Hult- 
man  CI,  Jessen  JA,  Maki  KC.  Am  J  Respir  Crit 
Care  Med  1997;155(3):893. 

Oxygen  therapy  improves  submaximal  exercise 
tolerance  in  hypoxemic  patients  with  chronic  ob- 
structive pulmonary  disease  (COPD).  This  study 
compared  the  standard  nasal  cannula,  reservoir 
nasal  cannula,  and  a  demand  flow  device  in  15 
male  hypoxemic  patients  with  COPD.  On  6  sep- 
arate occasions  each  subject  used,  in  a  random- 
ized order,  all  3  systems  while  completing  incre- 
mental cycle  ergometry  and  a  test  circuit  composed 
of  tasks  that  simulate  activities  of  daily  living.  Oxy- 
gen flow  required  during  exercise  was  1 .8  ±  0.9 
and  2.8  ±  0.7  L/min  for  reservoir  nasal  cannula 
and  standard  nasal  cannula  use.  respectively  (p 
<  0.000 1 ).  The  effect  of  the  3  oxygen  delivery  sys- 
tems on  oxygen  saturation  (SpO:)  during  the  last 
30  seconds  of  exercise  varied  with  type  of  activ- 
ity. Only  during  demand  flow  device  use  while 
undressing  and  dressing  was  the  subjects'  SpO;  (90 
+  y/c)  significantly  lower  (p  =  0.019).  There  was 
a  trend  toward  lower  SpO;  with  the  demand  flow 
device  (p  =  0.103)during  arm  work  above  shoul- 
der level.  Although  not  statistically  significant, 
reservoir  nasal  cannula  use  resulted  in  consistent- 
ly lower  tidal  volume  and  minute  ventilation  dur- 
ing test  circuit  activities.  Exercise  tolerance  was 
not  significantly  different  between  the  3  oxygen 
delivery  systems. 

Pathophysiologic  Basis  of  Acute  Respiratory 
Distress  in  Patients  Who  Fail  a  Trial  of  Wean- 
ing from  Mechanical  Ventilation — Jubran  A, 
Tobin  MJ.  Am  J  Respir  Crit  Care  Med  1997; 
!55(3):9()6. 

To  determine  the  niechanisnis  of  acute  respira- 
tory di.stress  and  failure  in  patients  with  chronic 
obstructive  pulmonary  disease  (COPD),  we  stud- 
ied 17  ventilator-supported  patients  who  failed 
a  trial  of  spontaneous  breathing  and  14  patients 
who  tolerated  such  a  trial  and  were  successfully 


extubated.  Immediately  before  the  weaning  tri- 
als, maximal  inspiratory  pressure  was  not  statis- 
tically different  between  the  2  groups  (p  =  0.48). 
On  discontinuation  of  the  ventilator,  the  failure 
group  immediately  developed  rapid  shallow 
breathing,  and  higher  values  of  dynamic  lung  elas- 
tance  ( Edyni. )  (p  <  0.0 1 )  and  inuinsic  positive  end- 
expiratory  pressure  ( PEEP;,  p  <  0.03 )  than  did  the 
success  group.  Between  the  onset  and  end  of  the 
Uial,  the  failure  group  developed  further  increases 
in  Ej>„L  (p  <  0.0001 )  and  PEEP,  (p  <  0.(X)01 ),  and 
increases  in  inspiratory  resistance  (p  <  0.009)  and 
inspiratory  pressure-time  product  (PTP)  (p  < 
0.000 1 ).  Partitioning  of  PTP  at  the  end  of  the  trial 
revealed  a  1 1 1  '7r  increase  in  the  PEEP,  compo- 
nent, a  33%  increase  in  the  non-PEEP,  elastic  com- 
ponent, and  a  42%  increase  in  the  resistive  com- 
ponent (all  p  <  0.0001 ).  Despite  the  increase  in 
PTP.  13  of  the  failure  patients  developed  an  in- 
crease in  Paco:-  The  product  of  PTP  and  Paco;. 
an  index  of  inefficient  COi  clearance,  was  more 
than  twice  as  high  in  the  failure  group  than  in  the 
success  group  at  the  end  of  the  trial  ( p  <  0.0005 ). 
Thus,  development  of  acute  respiratory  distress 
during  a  failed  weaning  attempt  was  due  to  wors- 
ening of  pulmonary  mechanics,  which  in  con- 
junction with  rapid  shallow  breathing  led  to  inef- 
ficient clearance  of  CO:. 

Passive  Mechanics  of  Lung  and  Chest  Wall  in 
Patients  Who  Failed  or  Succeeded  in  Trials  of 
Weaning — Jubran  A.  Tobin  MJ.  Am  J  Respir  Crit 
Care  Med  1997;155(3):916. 

In  an  accompanying  article  (Jubran  et  al.  Am  J 
Respir  Crit  Care  Med  1997;155:906-915),  we 
report  that  patients  with  chronic  obstructive  pul- 
monary disease  (COPD)  who  failed  a  Uial  of  wean- 
ing from  mechanical  ventilation  developed  wors- 
ening of  pulmonary  mechanics  compared  with 
patients  who  tolerated  the  trial  and  were  extubated. 
We  wondered  whether  the  greater  derangements 
in  pulmonary  mechanics  in  the  weaning  failure 
patients  are  evident  ever  before  undertaking  the 
weaning  trial.  We  measured  mechanics  of  the  res- 
piratory .system,  lung,  and  chest  wall  during  pas- 
sive ventilation  at  usual  ventilator  settings  in  1 2 
patients  who  went  on  to  fail  a  weaning  trial  and 
in  12  patients  who  were  successfully  weaned.  No 
differences  in  the  resistances  of  the  respiratory  sys- 
tem, lung,  and  chest  wall  were  obsen  ed  between 
the  two  groups  or  when  the  resistances  were  sep- 
arated into  the  components  derived  from  ohmic 
resistance  and  viscoelastic  behavior/time-constant 
inhomogeneities.  Likewise,  the  groups  did  not  dif- 
fer in  terms  of  static  elastance  and  dynamic  inuin- 
sic positive  end-expiratory  pressure  (PEEP,)  of 
the  respiratory  .system  and  the  respective  lung  and 
chest  wttll  componenLs  or  in  terms  of  dynamic  elas- 
tances  of  the  respiratory  system  and  chest  wall. 
The  failure  group  had  a  higher  dynamic  elastance 
of  the  lung  than  the  success  group  (p  <  0.01 ).  but 
the  individual  values  showed  considerable  over- 
lap among  the  patients  in  the  2  groups  so  limit- 
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ing  its  usefulness  in  signaling  a  patient's  ability 
to  sustain  spontaneous  ventilation.  Thus,  mechan- 
ics of  the  respiratory  system  and  its  lung  and  chest 
wall  components  during  passive  ventilation  did 
not  satisfactorily  discriminate  between  patients 
who  failed  a  weaning  trial  and  those  successfully 
weaned,  and.  thus,  are  unlikely  to  be  useful  in  sig- 
naling a  patient's  ability  to  tolerate  the  discon- 
tinuation of  mechanical  ventilation. 

Outcomes  of  Ad>ance  Directive  Education  of 
Pulmonary  Rehabilitation  Patients — Heffner 
JE.  Fahy  B.  Hilling  L.  Barbieri  C.  Am  J  Respir 
Crit  Care  Med  1997;155(3):1055. 

We  performed  a  2-site  prospective,  controlled 
interventional  study  of  patients  enrolled  in  pul- 
monary rehabilitation  to  assess  effects  of  advance 
directive  education  on  completion  of  ( 1 )  living 
wills.  (2)  durable  powers  of  attorney  for  health 
care  (DPAHC).  (3)  patient-physician  discussions 
about  advance  directives,  and  (4)  discussions 
about  life  support,  in  addition  to  (5)  patient  impres- 
sions that  their  physicians  understood  their  end- 
of-life  preferences.  The  educational  group  had 
an  increase  (p  <  0.05)  in  all  5  study  outcomes 
compared  with  baseline  values;  the  control  group 
had  an  increase  in  3  of  5  outcomes.  The  effect 
strength  was  greater  in  the  educational  compared 
with  the  control  group  for  completion  of  DPAHC 
(odds  ratio  [OR]  =  3.6.  95%  confidence  interval 
[CI]  1.1  to  12.9).  advance  directive  discussions 
(OR  =  2.9.  95%  CI  1 . 1  to  8.3).  initiation  of  life- 
support  discussions  (OR  =  2.7. 95%  CI  1.0  to  7.7). 
and  development  of  patient  assurance  that  their 
physicians  understand  their  preferences  (OR  = 
3.7.  95%  CI  1.3  to  13.4).  The  educational  inter- 
vention was  an  independent  explanatory  factor 
by  multivariate  analysis.  We  conclude  that  patients 
enrolled  in  pulmonary  rehabilitation  are  recep- 
tive to  advance  care  planning,  which  is  promoted 
by  education  on  end-of-life  issues. 

A  Trial  of  Antioxidants  N-Acetylcysteine  and 
Procysteine  in  ARDS.  The  Antioxidant  in 
ARDS  Study  Group— Bernard  GR.  Wheeler  AP. 
Arons  MM.  Morris  PE.  Paz  HL,  Russell  JA. 
Wright  PE.  Chest  1997;!  12(I):I64. 

OBJECTIVE;  To  determine  the  levels  of  glu- 
tathione and  cysteine  in  patients  with  ARDS  and 
examine  the  effect  of  treatment  with  N-acetyl- 
cysteine  (NAC)  and  L-2-oxothiazolidine-4-car- 
boxylate  (Procysteine;  Clintec  Technologies  Inc; 
Chicago  [OTZ| )  on  these  levels  and  on  common 
physiologic  abnormalities  and  organ  dysfunction 
associated  with  ARDS.  DESIGN:  Randomized, 
double-blind,  placebo-controlled,  prospective  clin- 
ical trial.  SETTING:  ICUs  in  5  clinical  centers 
in  the  United  States  and  Canada.  PATIENTS: 
Patients  meeting  a  predetermined  definition  of 
ARDS  and  requiring  mechanical  \entilation.  IN- 
TERVENTION: Standard  care  for  ARDS  and  I.V. 
infusion,  every  8  hours  for  10  days,  of  one  of  the 


following:  NAC  (70  mg/kg.  n  =  14).  OTZ  (63 
mg/kg.  n=  17).  or  placebo  (n=  15).  MAIN  RE- 
SULTS: Both  antioxidants  effectively  repleted 
RBC  glutathione  gradually  over  the  10-day  treat- 
ment period  (47%  and  49%  increases  from  base- 
line values  for  NAC  and  OTZ.  respectively). 
There  was  no  difference  in  mortality  among 
groups  (placebo.  40%;  NAC.  36%;  OTZ.  35%). 
However,  the  number  of  days  of  acute  lung  injury 
was  decreased  and  there  was  also  a  significant 
increase  in  cardiac  index  in  both  treatment  groups 
(NAC/OTZ  [-i-]14%;  placebo  [-[6%).  CON- 
CLUSIONS: Our  findings  suggest  that  repletion 
of  glutathione  may  safely  be  accomplished  with 
NAC  or  OTZ  in  patients  with  acute  lung  injury/ 
ARDS.  Such  treatment  may  shorten  the  duration 
of  acute  lung  injury,  but  larger  studies  are  needed 
to  confirm  this. 

Severe  Paroxysmal  Sinus  Bradycardia  Asso- 
ciated with  High-Frequency  Oscillatory  Ven- 
tilation—Mellema  JD.  Baden  HP.  Martin  LD. 
Bratton  SL.  Chest  1997;1 12(1  ):181. 

OBJECTIVE:  To  determine  the  incidence  of  and 
risk  factors  for  unexplained  paroxysmal  brady- 
cardia in  children  treated  with  high-frequency 
oscillatory  ventilation  ( HFOV ).  DESIGN;  A  nest- 
ed case-control  study.  SETTING:  A  university- 
affiliated  children's  hospital.  SUBJECTTS:  All  chil- 
dren Seated  with  HFOV  for  at  least  3  days  during 
a  2-year  period  and  a  randomly  chosen  compari- 
son group  of  50  children  treated  with  only  con- 
ventional mechanical  ventilation  (CMV)  for  at 
least  3  days  during  the  same  time  period.  IN- 
TERVENTIONS: None.  MEASUREMENTS  & 
RESULTS:  Unexplained  paroxysmal  sinus  brady- 
cardia occurred  in  6  children  ( 12%)  receiving 
HFOV  and  was  significantly  more  common  than 
in  children  treated  with  CMV  (0%).  The  brady- 
cardic  events  occurred  after  the  lung  disease 
started  to  improve,  and  the  mean  airway  pressure 
(Pa« )  at  the  time  of  the  bradycardias  was  signifi- 
cantly decreased  from  the  child's  maximal  Pa„. 
The  bradycardic  events  were  effectively  treated 
acutely  with  manual  ventilation  or  atropine  sul- 
fate, and  resolved  completely  after  die  patient  was 
changed  to  a  regimen  of  CMV.  CONCLUSION: 
Unexplained  paroxysmal  bradycardia  associated 
with  HFOV  in  children  is  not  uncommon.  It  com- 
pletely resolves  with  conversion  to  CMV  and  may 
be  related  to  overdistention  of  alveoli  as  com- 
pliance improves. 

Effect  of  Failed  Extubation  on  the  Outcome  of 
Mechanical  Ventilation — Epstein  SK.  Ciubo- 
taru  RL.  Wong  JB.  Chest  1997;1 12(1):  186. 

OBJECTIVE:  To  examine  medical  outcomes  as- 
sociated with  reintubation  for  extubation  failure 
after  discontinuation  of  mechanical  ventilation. 
DESIGN:  Prospective  cohort  study  of  consecu- 
tive intubated  medical  ICU  patients  who  under- 
went a  trial  of  extubation  at  a  tertiary-care  teach- 


ing hospital.  The  failed  extubation  group  consisted 
of  all  patients  reinnibated  w  ithin  72  hours  or  within 
7  days  (if  continuous  ICU  care  had  been  required) 
of  extubation.  All  others  were  considered  to  be 
successfully  extubated.  Study  end  points  included 
hospital  death  versus  survival,  the  number  of  days 
spent  in  the  ICU  and  in  the  hospital  after  the  onset 
of  mechanical  ventilation,  the  likelihood  of  requir- 
ing  >7  or  >  14  days  of  ICU  care  after  extubation. 
and  the  need  for  fransfer  to  either  a  long-term  care 
or  rehabilitation  facility  among  the  survivors.  RE- 
SULTS: Of  289  intubated  patients.  247  (85% ) 
were  successfully  extubated.  and  42  (15%)  re- 
quired reintubation  for  failed  extubation  (time  to 
reintubation  1 .5  ±  0.2  days).  Reintubation  for  extu- 
bation failure  resulted  in  12  additional  days  of 
mechanical  ventilation.  When  compared  with  suc- 
cessfully extubated  patients,  reintubated  patients 
were  more  likely  to  die  in  the  hospital  (43%  vs 
12%;  p  <  0.0001 ).  spend  more  time  in  the  ICU 
(2 1 .2  ±  2.8  days  vs  4.5  ± 0.6  days;  p  <  0.001 )  and 
in  the  hospital  (30.5  ±  3.3  days  vs  1 6.3  ±  1 .2  days; 
p  <  0.001 )  after  extubation.  and  require  transfer 
to  a  long-term  care  or  rehabilitation  facility  (38% 
vs  21%;  p  <  0.05).  Using  multiple  logistic  re- 
gression, extubation  failure  was  an  independent 
predictor  for  death  and  the  need  for  transfer  to  a 
long-term  care  facility.  Compared  with  diose  suc- 
cessfully extubated.  patients  who  failed  extuba- 
tion were  7  times  (p  <  0.0001 )  more  likely  to  die, 
31  times  (p<  0.0001)  more  likely  to  spend  gl4 
days  in  the  ICU  after  extubation.  and  6  times  (p 
<  0.001 )  more  likely  to  need  transfer  to  a  long- 
term  care  or  rehabilitation  facility  if  they  survived. 
CONCLUSION:  After  adjusting  for  severity  of 
illness  and  comorbid  conditions,  extubation  fail- 
ure had  a  significant  independent  association  with 
increased  risk  for  death,  prolonged  ICL'  stay,  and 
transfer  to  a  long-tenn  care  or  rehabilitation  facil- 
ity. Extubation  failure  may  serve  as  an  additional 
independent  marker  of  severity  of  illness.  Alter- 
natively, poor  outcomes  may  be  etiologically  re- 
lated to  extubation  failure.  If  the  latter  proves  to 
be  the  case,  identifying  patients  at  risk  for  poor 
outcomes  from  extubation  failure  and  instituting 
alternative  care  practices  may  reduce  mortality, 
duration  of  ICU  stay,  and  need  for  transfer  to  a 
long-term  care  facility. 

Early  vs  Conventional  Extubation  after  Car- 
diac Surgery  with  Cardiopulmonary  Bypass — 

Reyes  A.  Vega  G.  Blancas  R.  Morato  B.  Moreno 
JL.  Tonecilla  C.  Cereijo  E.  Chest  1997;1 12(  1 ):  193. 

OBJECTIVES:  Sedation  and  ventilation  overnight 
after  cardiac  surgery  is  common  practice.  How- 
ever, early  extubation  may  be  feasible  with  no  in- 
crease in  postoperative  complications.  This  study 
examines  ( 1 )  if  early  extubation  is  possible  in  a 
significant  number  of  patients.  (2 )  if  it  reduces  ICU 
stay,  and  (3)  if  this  practice  increases  postoper- 
ative complications.  DESIGN:  Prospective,  con- 
trolled, randomized  clinical  trial.  PATIENTS  & 
METHODS;  We  randomized  404  consecutive 
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patients  to  early  extubalioti  (7  to  II  hours  post- 
operatively) (Group  A,  201  patients)  or  conven- 
tional exiubation  (between  8  and  12  AM  the  fol- 
lowing day)  (Group  B.  203  patients).  Variables 
included  type  and  severity  of  the  disease,  surgi- 
cal risk,  type  of  operation,  operative  incidences, 
postoperative  complications,  duration  of  mechan- 
ical ventilation,  intubation  and  ICU  stay,  bleed- 
ing, reoperation,  vasoactive  drugs,  and  mortality. 
RESULTS:  Groups  were  comparable.  Exmbation 
« ithin  the  preestablished  time  was  successful  in 
H).2'r  of  patients  in  Group  A  and  74.4'*  in  Group 
B.  Median  ICU  stay  was  27  hours  in  Group  A  and 
44  hours  in  Group  B  (p  =  0.008).  Discharge  from 
ICU  within  the  first  24  hours  postoperatively  was 
44.3<7f  in  Group  A  and  30.5'^  in  Group  B  (p  = 
0.006).  There  was  no  significant  difference  in  com- 
plications between  groups.  Successfully  extubated 
patients  in  Group  A  had  more  reintubation  and  pro- 
longed ventilation  than  in  Group  B.  CONCLU- 
SIONS: ( I )  Sixty  percent  of  our  patients  were  exm- 
bated  within  1 1  hours  of  operation.  (2)  As  a  result, 
the  length  of  stay  in  ICU  was  reduced  and  the  per- 
centage of  patients  discharged  within  24  hours  was 
increased.  (3)  There  was  no  increase  in  clinically 
important  postoperative  complications. 

Noninvasive  Positive  Pressure  Ventilation  and 
Not  Oxygen  May  Prevent  Overt  Ventilatory 
Failure  in  Patients  with  Chest  Wall  Diseases — 

Masa  JF,  Celli  BR.  Riesco  JA.  Sanchez  de  Cos 
J.  Disdier  C.  Sojo  A.  Chest  1997;!  1 2(  I  ):207. 

Some  patients  with  chest  wall  diseases  (CWD) 
without  respiratory  failure  manifest  important  al- 
terations in  nocturnal  gas  exchange,  as  a  previ- 
ous stage  to  the  future  development  of  daytime 
respiratory  failure.  The  purpose  of  this  study  was 
to  evaluate  the  efficacy  of  nasal  intermittent  pos- 
itive pressure  ventilation  (NIPPV)  during  sleep 
in  a  group  of  obese  patients  and  in  another  group 
with  restrictive  thoracic  diseases  (RTD),  comparing 
the  results  with  those  obtained  fi'om  conventional 
nocturnal  oxygen  therapy.  From  a  total  of  42  pa- 
tients with  CWD  free  of  daytime  respiratory  fail- 
ure. 27  (64% )  were  considered  nocturnal  oxygen 
desaturators  without  sleep  apnea  and  were  included 
in  the  study.  The  study  protocol  was  completed 
by  2 1  of  these  patients.  After  2  weeks  of  treatment, 
symptoms  of  dyspnea,  morning  headaches,  and 
morning  obnubilation  improved  significantly  (p 
<  0.05)  in  both  groups  of  patients  after  NIPPV  but 
not  with  oxygen.  Baseline  daytime  Pjo.'  was  6S 
±  7  mm  Hg  in  the  obese  group  of  patients  and  73 
±  1 1  mm  Hg  in  the  RTD  group.  It  improved  sig- 
nificantly with  NIPPV  to  73  ±  5  mm  Hg  in  obese 
patients  (p  <  0.05 )  and  to  77  ±  1 2  mm  Hg  in  the 
RID  group  (p  <  0.05)  but  did  not  change  with  oxy- 
gen (68  ±  8  mm  Hg  in  the  obese  group  and  73  ± 
12  mm  Hg  in  the  RTD  group).  Both  treatments 
improved  oxygen  saturation  during  sleep,  but  oxy- 
genation tends  to  be  higher  with  oxygen  than  with 
NIPPV.  Only  NIPPV  was  able  to  normalize  the 
'i  irlinc  nocturnal  alveolar  hypoventilation,  Itoiii 


the  2 1  patients  ffeated,  19  decided  to  continue  with 
long-term  NIPPV.  I  with  oxygen,  and  I  refused 
treatment.  We  conclude  that  in  patients  with  CWD 
who  manifest  nighttime  oxygen  desaturation  and 
hypoventilation,  early  initiation  of  NIPPV  is  pre- 
ferable to  supplemental  oxygen.  Our  results  also 
suggest  that  NIPPV  initiated  before  overt  venti- 
latory failure  could  prevent  its  onset. 

Measurements  of  PEEP-Induced  Changes  in 
Lung  Volume:  Evaluation  of  a  Laser  Moni- 
tor—Uhlig  T.  Kondo  T.  Sly  PD.  Chest  1997: 

1 12(1):  1 07. 

STUDY  OBJEtrriVE:  To  evaluate  a  newly  devel- 
oped laser  monitor  in  the  measurement  of  pos- 
itive end-expiratory  pressure  (PEEP)-induced 
changes  in  end-expiratory  lung  volume  (EELV) 
in  spontaneously  breathing  subjects.  DESIGN: 
An  open  comparison  between  2  different  meth- 
ods to  assess  breathing  parameters.  SETTING: 
A  respiratory  research  unit.  PARTICIPANTS:  Six 
spontaneously  breathing,  healthy  volunteers. 
INTERVENTIONS:  Stepwise  increases  of  PEEP 
from  0  to  0.8  to  1.6  kPa  during  spontaneous 
breathing;  repeated  validation  of  the  laser  mon- 
itor in  each  subject.  MEASUREMENTS  &  RE- 
SULTS: Pressure  and  flow  were  recorded  at  the 
airway  opening.  Abdominal  wall  displacement 
(AWD)  measured  by  the  laser  sensor  was  recorded 
simultaneously.  The  time  lag  between  the  volume 
and  the  laser  signals  during  baseline  was  0.068 
±  0.052  seconds  and  during  maximal  PEEP,  0. 1 08 
±  0.093  seconds.  There  was  no  baseline  drift  in 
either  the  PEEP  or  the  AWD  signals.  Mean  EELV 
decreased  by  290  niL  to  1 . 1 57  niL  after  the  PEEP 
valve  was  removed.  Within  each  individual,  the 
ratio  between  EELV  and  AWD  showed  only  small 
variations.  Measurements  of  tidal  volume  (Vx) 
and  AWD  showed  good  agreement  at  all  PEEP 
levels.  Mean  Vj  decreased  in  all  but  1  subject  dur- 
ing PEEP.  With  the  increase  in  PEEP,  the  end- 
expiratory  abdominal  baseline  increased  linearly 
over  a  large  range  of  end-expiratory  pressures  with 
a  flattening  of  the  curve  at  high  PEEP  levels  in 
all  subjects.  CONCLUSIONS:  The  laser  moni- 
tor is  sufficiently  accurate  for  measuring  PEEP- 
induced  changes  in  EELV  during  spontaneous 
breathing  in  healthy  adult  subjects.  Monitors  in- 
corporating multiple  laser  sensors  may  have 
considerable  clinical  promise. 

Patient  Preferences  for  Communication  with 
Physicians  about  End-of-Life  Decisions.  SUP- 
PORT Investigators.  Study  To  Understand 
Prognoses  and  Preference  for  Outcomes  and 
Risks  of  Treatment — Hofiiiann  JC.  Wengcr  NS. 
Davis  RB.  Teno  .1.  Connors  AF  Jr.  Dcsbiens  N. 
et  al.  Ann  Intern  Med  I997;127(  I ):  I, 

BACKGROUND:  Physicians  are  frequenlly  un- 
aware of  patient  preferences  forend-of-lile  care. 
Identifying  and  exploring  b;irriers  to  patient-physi- 
cian communication  about  cnd-of-life  issues  may 


help  guide  physicians  and  their  patients  toward 
more  effective  discussions.  OBJECTIVE:  To  ex- 
amine correlates  and  associated  outcomes  of  patient 
communication  and  patient  preferences  for  com- 
munication with  physicians  about  cardiopulmonary 
resuscitation  and  prolonged  mechanical  ventila- 
tion. DESIGN:  Prospective  cohort  study.  SET- 
TING: Five  tertiary  care  hospitals.  PATIENTS: 
1832  (85%)  of  2162  eligible  patients  completed 
interviews.  MEASUREMENTS:  Surveys  of  patient 
characteristics  and  preferences  for  end-of-life  care; 
perceptions  of  prognosis,  decision  making,  and 
quality  of  life:  and  patient  preferences  for  com- 
munication with  physicians  about  end-of-life  deci- 
sions. RESULTS:  Fewer  than  one  fourth  (23%) 
of  seriously  ill  patients  had  discussed  preferences 
for  cardiopulmonary  resuscitation  with  their  physi- 
cians. Of  patients  who  had  not  discussed  their  pref- 
erences for  resuscitation.  58%  were  not  interested 
in  doing  so.  Of  patients  who  had  not  discussed  and 
did  not  want  to  discuss  their  preferences.  25%  did 
not  want  resuscitation.  In  multivariable  analyses, 
patient  factors  independently  associated  with  not 
wanting  to  discuss  preferences  for  cardiopulmonary 
resuscitation  included  being  of  an  ethnicity  other 
than  black  (adjusted  odds  ratio  [OR],  1 .48  [95% 
CI.  1 .  10  to  1 .99).  not  having  an  advance  directive 
(OR,  1.35  [CI.  1 .04  to  1 .76] ).  estimating  an  excel- 
lent prognosis  (OR.  1 .72  [CI,  1 .32  to  2.59] ).  report- 
ing fair  to  excellent  quality  of  life  (OR.  1.36  [CI. 
1 .05  to  1 .76] ),  and  not  desiring  active  involvement 
in  medical  decisions  (OR,  1.33  [CL  1.07  to  1.65]). 
Factors  independenUy  associated  with  wanting  to 
discuss  preferences  for  resuscitation  but  not  doing 
so  included  being  black  (OR.  1.53  [CI.  1.1 1  to 
2.1 1])  and  being  younger  (OR.  1. 14/ 10-year  inter- 
val younger  |CL  1.04  to  1.251).  CONCLUSIONS: 
Among  seriously  ill  hospitalized  adults,  com- 
munication about  preferences  for  cardiopulmonary 
resuscitation  is  uncommon.  A  majority  of  patients 
who  have  not  discussed  preferences  for  end-of- 
life  care  do  not  want  to  do  so.  For  patients  who  do 
not  want  to  discuss  their  preferences,  as  well  as 
patients  with  an  unmet  need  for  such  discussions, 
failure  to  disicuss  preferences  for  cardiopulmonary 
resuscitation  and  mechanical  ventilation  may  result 
in  unwanted  interventions. 

Factors  Influencing  Termination  of  Resusci- 
tative  Efforts  in  Children:  A  Comparison  of 
Pediatric  F^mergency  Medicine  and  Adult 
Emergency  Medicine  Physicians — Scribano  PV. 
Baker  MD.  Ludwig  S,  Pediatr  Einerg  Care  1 997: 
l3(5):32()-324 

OBJECTIVES:  To  examine  factoid  that  influence 
termination  of  resuscitative  efforts  (TORE)  and 
compare  pediatric  emergency  medicine  (PEM)  and 
general  emergency  medicine  (GEM)  physicians 
regarding  TORE  in  children.  DESIGN:  Cross-sec- 
tional survey.  PARTICIPANTS:  All  physicians 
bo;u"d-certified  in  PEM  as  of  Noveinber  1993  and 
a  random  sample  of  board-certified  GEM  physi- 
cians lisieil  in  Ihc  1 993  American  College  of  Emer- 
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gency  Physicians  directory.  INTERVENTIONS: 
Self-administered  questionnaires  were  mailed  to 
participants  who  were  asked  about  experience  pro- 
viding pediatric  cardiopulmonary  resuscitation 
(CPR)  and  demographic  inlormation.  We  posed 
a  series  of  management  questions  eliciting  factors 
that  influence  TORE  decision-making  in  single 
context  and  case  scenario  fonnat.  Specific  empha- 
sis was  placed  on  the  influence  of  time  and  epi- 
nephrine dosing.  RESULTS:  One  hundred  sixty 
(VO'/o  PEM  and  127  I62'7f )  GEM  responded. 
These  groups  differed  significantly  in  years  of  ex- 
ITcrience  (PHM  8.2,  GEM  1  l.S).  urban  practice  set- 
ling  (PEM  84'/, .  GEM  }2%)  and  number  of  pedi- 
auic  cardiopulnion;iry  resuscitations  per  year  (PEM 
10.6.  GEM  4.8).  p  <  0.001  for  all.  There  were  no 
significant  difl'crenccs  between  groups  regarding 
features  pathognomonic  of  death.  PEM  were  more 
likely  to  consider  low  blood  pH  and  iatrogenic 
causes  of  arrest  as  factors  influencing  TORE;  CiEM 
"ere  more  likelv  to  consider  co-morbid  conditions 


(p  <  0.05  for  all).  Medians  for  time  estimates  of 
minimum  minutes  of  pulselessness  that  influence 
TORE  were:  PEM  26  to  30  min.  GEM  3 1  to  35 
min  for  both  prehospital  and  emergency  depart- 
ment settings  (p  <  0.05  for  each).  Approximately 
20%  of  all  respondents  did  not  place  a  strict  limit 
on  time  of  pulselessness  when  determining  TORE. 
No  difference  was  observed  between  groups  re- 
garding maximum  doses  of  epinephrine  used  prior 
to  TORE.  However,  fewer  GEM  (50% )  than  PEM 
(75%)  utilize  "high  dose"  epinephrine  according 
to  current  PediaUic  Advanced  Life  Support  (PALS) 
guidelines  (p  <  0.05).  PEM  physicians  were  more 
than  2  times  more  likely  to  terminate  resuscita- 
tive  efforts  if  return  of  spontaneous  circulation  was 
not  achieved  by  25  min  compared  to  GEM  physi- 
cians for  both  prehospital  time  of  pulselessness 
[odds  ratio  2. 1 ,  95%  confidence  interval  ( 1 .0 1 , 4.5 )] 
and  emergency  department  time  of  pulselessness 
[odds  ratio  2.2,  confidence  interval  ( I.I,  4.6)]. 
CONCLUSIONS:  ( I )  Several  laboratory  and  clin- 
ical factors  significantly  influence  physician's  deci- 
sions regarding  TORE;  (2)  regardless  of  setting, 
time  of  pulselessness  does  appear  to  be  an  influ- 
ential factor  in  determining  when  to  terminate  re- 
suscitation in  children  for  most  physicians;  (3) 
PEM  physicians  are  more  likely  to  tenminate  resus- 
citative  efforts  than  are  GEM  physicians  if  return 
of  spontaneous  circulation  is  not  achieved  by  25 
min;  (4)  a  significant  number  of  PEM  and  GEM 
physicians  do  not  use  high-dose  epinephrine  in 
accordance  with  current  PALS  recommendations. 

Comparison  of  Self-Inflating  Bags  with  Anes- 
thesia Bags  for  Bag-Mask  Ventilation  in  the 
Pediatric  Emergency  Department — Mondolfi 
■AA,  Grenier  BM,  Tliompson  JE,  Bachur  RG.  Pedi- 
atr  Emerg  Care  1 997;  1 3(5 ):3 1 2-3 1 6. 

OBJECTIVE:  To  compare  bag-mask  ventilation 
performed  by  emergency  department  ( ED )  per- 
sonnel using  anesthesia  bags  (AB)  and  self-inflat- 
ing bags  (SIB).  SETTING:  ED  in  a  teaching  chil- 
dren's hospital  where  the  AB  is  the  device  used 
during  resuscitations.  DESIGN:  Experimental 
study.  Bag-mask  venfilation  was  evaluated  with 
an  infant  resuscitation  mannequin  equipped  to 
measure  airway  volumes  and  pressures.  Pediatric 
residents,  ED  nurses,  and  pediatric  emergency 
medicine  fellows  performed  bag-mask  ventila- 
tion with  AB  and  SIB  and  rated  their  confidence 
using  each  device.  MAIN  OUTCOME  MEA- 
SURE: Ventilation  failure  rates.  RESULTS:  Sev- 
enty subjects  participated  (17  interns,  1 6  junior 
residents,  13  senior  residents,  lOfellows,  and  14 
nurses).  There  were  13  failures  with  the  AB 
(I8.6%)versus  I  (1.4%)  with  the  SIB  (p<().()l  1 
[95%  confidence  interval:  5-297r|,  with  a  sig- 
nificant difference  even  after  excluding  the  least 
experienced  subjects.  There  was  no  difference  in 
high  pressure  breaths  delivered  (SIB  19%  vs  AB 
15%,  p  =  0.4)  and  a  higher  incidence  of  hyper- 
ventilation with  the  SIB  (67  vs  25%.  p  <  0.01 ). 
While  using  the  SIB,  19  |27';  i  of  the  subjects  did 


not  turn  on  the  O^  flow .  There  was  no  difference 
in  pretest  confidence  rating,  but  the  post-test  con- 
fidence rating  was  higher  for  the  SIB  (p  <  0.05). 
CONCLUSIONS:  Compared  to  SIB  use  for  bag- 
mask  ventilation  in  an  ED.  AB  use  resulted  in  more 
ventilation  failures,  no  advantage  in  preventing 
excessive  airway  pressures,  and  less  confidence 
among  operators.  The  SIB  should  be  the  first 
choice  for  bag-mask  venfilafion  in  the  ED.  with 
attention  to  maximize  oxygen  delivery. 

The  Number  of  Stenotic  Coronary  Arteries  and 
Passive  Smoking  Exposure  from  Husband  in 
Life-Long  Non-Smoking  Women  in  Xi'an,  Chi- 
na—He Y,  Lam  TH.  Li  LS.  Li  LS,  Du  RY,  Jia 
GL.etal.  Atherosclerosis  I996;127(2):229-238. 

The  relationship  between  the  number  of  stenot- 
ic coronary  arteries  and  passive  smoking  expo- 
sure from  the  husband  was  examined  in  a  retro- 
spective study  of  78  cases  with  stenotic  coronary 
;uleries  and  83  controls  with  normal  coronary  arter- 
ies. All  the  161  subjects  were  examined  by  coro- 
nary arteriography  and  were  Chinese  women  who 
had  never  smoked  cigarettes  (i.e.  life-long  non- 
smokers).  The  Pearson's  and  Spearman's  corre- 
lation coeft'icients  between  the  number  of  stenotic 
coronary  arteries  and  passive  smoking  exposure 
indices  were  0.27-0.29  and  0.25-0.28  (all  with  p 
<0.01).  respectively.  The  linear  prediction  equa- 
tions from  multiple  regression  analysis  showed 
that  passive  smoking  exposure,  after  adjustment 
for  other  major  risk  factors,  was  a  significant  pre- 
dictive variable  for  the  number  of  stenotic  coro- 
narv'  arteries.  The  multiple  response  logistic  regres- 
sion model  was  used  to  estimate  the  odds  ratio  of 
stenotic  coronary  arteries  for  passi\  e  smoking  ex- 
posure categories.  The  crude  and  adjusted  odds 
ratios  showed  that  the  number  of  stenotic  arter- 
ies increased  with  the  amount  of  exposure  to  pas- 
sive smoking  from  the  husband.  These  results  pro- 
vide new  evidence  to  support  tliat  passive  smoking 
is  causally  associated  with  coronary  heart  disease. 

Taking  the  Cure  to  the  Poor:  Patients'  Re- 
sponses to  New  York  City's  Tuberculosis  Pro- 
gram, 1894  to  1918— Abel  EK.  Am  J  Public 
Health  1997;S7  ( 1 1 1: 1S08-1S15. 

Drawing  on  the  case  files  of  a  major  charitable 
agency,  this  paper  explores  how  poor  people  expe- 
rienced New  York  City's  pioneering  program  of 
tuberculosis  control.  Although  the  program  pro- 
vided enomious  benefits,  poor  New  Yorkers  often 
had  pressing  concerns  tliat  took  priority  over  erad- 
icating tuberculosis.  Moreover,  the  program 
imposed  extreme  hardships  even  as  it  promised 
liberation  from  a  terrible  scourge.  Poor  people  did 
not  protest  collecli\'cl\ .  but  many  indi\  idually  re- 
sisted. They  delayed  seeking  diagnosis,  disobey- 
ed the  advice  promulg;ilcd  by  the  Department  of 
Health,  attended  clinics  irregularly,  and  either 
refused  to  enroll  in  hospital.s,  sanatoria,  and  pre- 
\cnloria  or  fled  soon  after  arii\;il. 
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ResMed's  dedication  to  improved 
patient  compliance  led  to  the  first 
major  breakthrough  in  mask 
system  design  with  our  patented 
SULLIVAN"  Bubble  Mask  System. 


That  was  1991. 


Now  It's  1997,  and  we've  done 
it  again.  Addressing  the  need  for 
ease  and  speed  of  fitting,  as  well 
as  comfort  and  stability,  the 
SULLIVAN  Mirage"'  Mask  System 
is  a  leap  forward  in  design.  With 
only  one  mask  frame  and  two 
cushion  sizes  to  choose  from, 
the  Mirage  mask  will  dramatically 
reduce  patient  fitting  time. 
The  Mirage  mask  delivers  a 
perfect  fit  -  the  first  time. 


Low  profile  cushion  design  increases  overall 
mask  stability  and  comfort. 


Clear  mask  frame  provides  an 
unobstructed  view  to  simplify  fitting. 


ResMed 


ResMed  Corp.  ■  5744  Pacific  Center  Blvd.  Ste.  311  ■  San  Diego,  CA   92121  ■  800  424  0737  ■  www.resmed;| 

Circle  121  on  reader  service  card  ;#? 


OfilENTBIIflN  m  COMPETENCY  fiSSORflNCE  MflNUfll  EOR  RESPIRfllORY  CARE 


bytk^]CAHOsiiz 

mdexceedm 
tkdirmmmMs" 

John  H.  Riggs,  PhD,  RRT 


Garner  some  applause  of  your  own! 

With  the  Orientation  and  Competency  Assurance  Manual  for  Respiratory 
Care,  you  can  ensure  that  your  staff  receives  a  structured  orientation  and 
that  competence  is  periodically  assessed  and  documented.  The  Manual 
provides  you  with  a  resource  and  examples  to  create  a  customized  orien- 
tation and  competency  assurance  system  for  respiratory  care  services. 
And,  it  provides  the  information,  assessment  tools,  and  models  necessary 
to  demonstrate  that  the  competence  of  emplyees  is  documented  accord- 
ing to  JCAHO  requirements. 

"The  Clinical  Performance  Evaluations  in  the  manual 
were  a  great  way  to  get  all  my  staff  working  at  the 
same  performance  level,  regardless  of  where  they 
went  to  school.  Consistency  of  care  are  key  words  in 
health  care  today,  and  everything  I  needed  to  devel- 
op a  staff-leveling  program  was  right  there." 

-  John  H.  Riggs.  PhD.  RRT 

The  Only  Orientation  and 

Competency  Assurance  Manual 

that  Gives  You  All  This. . . . 


'  Initial  Assessment  and  Document  of  Employee 
Experience.  Education,  and  Credentials 

'  Competency  Validation  in  Critical  Organizational 
System  Safety  Practices 

'  Departmental  Orientation 

'  Orientation  and  Competency  Validation  for  General 
Respiratory.  Adult  Critical,  Neonatal/Pediatric 
Respiratory  Care,  Diagnostic  Testing, 
and  Age-Specific  Patient  Populations 

'  Onentee  Progress  Evaluations 

'  Preceptor  Training  and  Competency  Validation 

'  System  for  the  Selection,  Ongoing  Assessment, 
Maintenance,  Improvement  of  Skills, 
and  Competency 


'  Construction  of  Clinical  Competency  Checklists 

'  Improvement  of  Competency  Assessment  Congruency 

'  Reporting  of  Competence  Patterns  and  Trends 

I  Integration  of  Competency  Assessments  with 
In-Services  and  Continuing  Education 

'  System  for  Linkage  of  Job  Description,  Competency 
Level,  Annual  Performance  Evaluation, 
and  Performance  Improvement 

'  Appendix-Self-Learning  Module  for  Critical 
Organizational  System  Safety  Practices 

'  Appendix-Orientation  and  Competency  Validation 
for  Multi-Skilling  and  Cross-Training  in  Perinatal  Care 

'  Appendix-Sample  Performance  Evaluation  Instrument 
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Editorials 


What  Is  Respiratory  Care? 


This  issue  of  RESPIRATORY  CARE  begins  the  first  new  vol- 
ume after  a  change  in  editorship.  It  ushers  in  a  new,  expanded 
Editorial  Board  and  other  changes  as  well,  some  of  which  are 
described  in  the  accompanying  editorial  by  Assistant  Editor 
Kris  Williams.  It  thus  seems  appropriate  to  review  the  mis- 
sion and  goals  of  RESPIRATORY  CARE,  the  Journal,  in  the  con- 
text of  respiratory  care,  the  profession,  and  respiratory  care, 
the  subject  area  within  health  care. 

Respiratory  Care,  The  Profession 

According  to  the  American  Association  for  Respiratory  Care 
(AARC),  respiratory  care  is  "a  health  care  specialty  under  med- 
ical direction  in  the  assessment,  treatment,  management,  con- 
trol, diagnostic  evaluation,  and  care  of  patients  with  deficiencies 
and  abnormalities  of  the  cardiopulmonary  system."'  The  AARC 
further  defines  this  health  care  specialty  as  follows:- 

Respiratory  care  is  a  life-supporting,  life-enhancing 
health  care  profession  practiced  under  qualified  med- 
ical direction.  Respiratory  care  services  provided  to 
patients  with  disorders  of  the  cardiopulmonary  system 
include:  diagnostic  testing,  therapeutics,  monitoring, 
and  rehabilitation.  Patient,  family,  and  public  educa- 
tion are  central  to  the  mission  of  the  profession.  Res- 
piratory care  services  are  provided  in  all  health  care 
facilities  and  in  the  home. 


Respiratory  care  as  a  distinct  health  care  profession  devel- 
oped in  North  America  and  at  the  present  time  exists  in  that 
form  in  only  a  few  other  places,  notably  Central  America,  the 
Philippines,  and  Taiwan.  In  most  areas  of  the  world  there  is 
no  single  health  care  profession  whose  practitioners  are  ded- 
icated and  specifically  trained  to  deal  with  all  aspects  of  the 
care  of  patients  with  respiratory  problems. 

Respiratory  Care,  The  Subject  Area 

The  term  respiratory  care  also  refers  to  a  collection  of  prin- 
ciples, skills,  and  patient  needs  that  have  arisen  because  of 
the  nature  of  respiratory  disorders  and  their  effects  on  indi- 
viduals. In  the  introduction  to  his  197 1  book.  Intensive  and 
Rehabilitative  Respiratory  Care,  Thomas  L.  Petty  used  the 
term  not  to  identify  a  specific  allied  health  profession  but  to 
refer  to  a  multidisciplinary  approach  to  the  management  of 
pafients  with  respiratory  problems:' 

The  development  of  an  organized  team-approach  for 
management  of  patients  with  acute  respiratory  failure 
has  been  a  major  advance  of  today's  medicine  and  has 
provided  the  arena  for  systematic  physiologically  ori- 
ented care.  The  disciplines  of  internal  medicine,  surgery, 
anesthesiology,  nursing  care,  inhalation  therapy,  and 
physical  medicine  and  rehabilitation  all  come  to  bear 
on  problems  presented  by  each  individual  case. 


Thus,  respiratory  care  the  profession  is  distinct  from  phys- 
ical therapy,  nursing,  and  other  health  care  professions,  and 
respiratory  care  practitioners  (RCPs)  are  not  physical  ther- 
apists, nur.ses,  or  physicians.  By  current  estimates,  there  are 
about  100,000  RCPs  in  the  United  States.  Their  professional 
association,  the  AARC,  has  approximately  38,000  members 
and  in  1996  celebrated  the  50th  anniversary  of  its  founding. 
Through  the  National  Board  for  Respiratory  Care,  RCPs  can 
be  credentialed  either  as  Registered  Respiratory  Therapists 
(RRTs)  or  Certified  Respiratory  Therapy  Technicians  (CRTTs), 
depending  on  their  level  of  formal  education  in  the  field:  there 
is  currently  a  strong  movement  to  require  an  associate  degree 
(two  years  of  post-secondary  education)  as  the  minimum  entry 
level  preparation  for  the  profession.'^  To  work  as  an  RCP  cur- 
rently requires  a  professional  license  in  42  of  the  50  United 
States,  Washington  DC,  and  Puerto  Rico. 


The  context  of  Petty" s  description  was  the  management 
of  patients  with  acute  respiratory  failure,  but  its  central  fea- 
ture— care  that  is  systematic,  based  on  physiology,  and  drawn 
from  the  expertise  of  multiple  disciplines — applies  to  other 
settings  as  well.  Respiratory  care  is  not  synonymous  with  crit- 
ical care  medicine,  nor  with  pulmonary  medicine  or  anes- 
thesiology, although  each  of  these  medical  specialties  includes 
areas  that  coincide  with  aspects  of  the  respiratory  care  pro- 
fession and  with  elements  of  what  American  RCPs  do. 

Respiratory  care  the  subject  area  is  defined  by  the  needs 
of  patients.  In  the  United  States,  many  aspects  of  the  subject 
area  and  the  profession  overlap.  For  example,  in  many  acute 
care  hospitals  the  care  of  a  patient  with  acute  respiratory  fail- 
ure would  include  the  following  components,  each  carried  out 
by  an  RCP  (under  medical  direction  and  increasingly  accord- 
ing to  a  pre-established  patient-driven  protocol):  artcaal  punc- 


Respiratory  Care  •  January  "98  Vol  43  No  1 


Editorials 


ture  and  blood  gas  measurement,  endotracheal  intubation,  ini- 
tiation and  adjustment  of  mechanical  ventilation,  endotracheal 
suctioning,  administration  of  aerosol  bronchodilators.  and  chest 
physical  therapy.  If  the  patient  required  transfer  to  another 
hospital,  or  intrahospital  transport  for  diagnostic  tests  or  ther- 
apeutic interventions  during  the  period  of  critical  illness,  an 
RCP  would  assist  and  usually  accompany  the  patient.  After 
extubation  (by  an  RCP)  and  transfer  out  of  the  intensive  care 
unit,  the  patient  might  undergo  pulmonary  function  testing 
(by  an  RCP),  and  subsequently  enter  a  pulmonary  rehabili- 
tation program  in  which  an  RCP  played  a  central  role.  Fol- 
lowing discharge,  the  patient  might  be  visited  at  home  by  an 
RCP  to  assist  with  oxygen  therapy  or  other  care. 

Whether  all  of  the  functions  listed  above  would  be  carried 
out  by  RCPs  depends  on  regional  practice  patterns  and  local 
hospital  policy.  For  example,  in  the  hospital  at  which  I  am 
Medical  Director  of  Respiratory  Care,  RCPs  do  not  routinely 
draw  arterial  blood  specimens  or  perform  endotracheal  intu- 
bation. Everything  mentioned  falls  within  the  notion  of  res- 
piratory care  as  a  subject  area,  though,  regardless  of  who  does 
it.  World-wide,  most  patients  with  respiratory  disorders  are 
cared  for  in  health  care  systems  without  RCPs.  In  most  places, 
intubation  would  be  carried  out  and  mechanical  ventilation 
adjusted  by  a  physician,  whether  intensivist,  pulmonologist, 
or  anesthetist;  a  nurse  would  suction  the  airway  and  admin- 
ister aerosol  medications;  chest  percussion  and  postural  drainage 


would  be  done  by  a  physical  therapist;  the  ventilator  would 
be  maintained  and  serviced  by  an  equipment  technician  or  clin- 
ical engineer;  pulmonary  function  testing  would  be  by  a  res- 
piratory physiologist;  and  pulmonary  rehabilitation  would  be 
under  the  direction  of  a  pulmonologist  or  physiatrist.  Although 
the  players  may  vary,  the  needs  of  patients  are  the  same,  and 
those  needs  are  encompassed  within  the  subject  area  of  res- 
piratory care  (Fig.  1 ). 

Respiratory  Care,  the  Journal 

Which  of  the  above  scenarios  does  this  Journal  serve?  The 
answer,  with  certain  reservations,  is  both.  Respiratory  Care 
is  not  an  'allied  health"  journal  per  se,  although  it  is  the  offi- 
cial journal  of  the  AARC.  It  is  also  the  only  peer-reviewed 
scientific  publication  dedicated  specifically  and  exclusively 
to  respiratory  care  as  a  subject  area.  Its  contents  and  intended 
readership  are  determined  primarily  by  the  latter,  although 
at  present  most  of  each  month's  copies  are  sent  to  members 
of  the  AARC. 

A  central  feature  of  this  Journal  is  the  unifying  role  played 
by  technology — for  example,  mechanical  ventilation,  artificial 
airways,  aerosols,  oxygen  therapy,  respiratory  monitoring, 
and  pulmonary  diagnostics — as  applied  to  the  respiratory  sys- 
tem. In  this  sense  RESPIRATORY  Care  is  also  "the  Journal 
of  Applied  Respiratory  Science."  The  name  could  be  changed 
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Figure  1:  Conceptual  representation  of  the  distinction  between  respiratory  care  as  a  separate  health  care  profession  (represented  by  the 
left-hand  oval),  and  respiratory  care  as  a  content  area  within  each  of  the  1 0  disciplines  represented  by  the  right-hand  ovaL  Respiratory  care, 
the  medical  subject  area,  and  Respiratory  Care,  the  Journal,  are  properly  concerned  with  the  overlapped  area  of  the  two  ovals.  Both  ovals 
contain  areas  that  do  not  overlap  and  are  outside  the  focus  area  of  the  Journal;  in  the  case  of  the  respiratory  care  profession  (left-hand  oval) 
the  non-overlapping  area  would  include  such  things  as  administrative,  credentialing,  regulatory,  and  economic  aspects  of  the  profession. 
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were  it  not  for  the  fact  that  there  are  additional  areas  included 
under  the  term  'respiratory  care,'  such  as  patient  outcomes, 
psychosocial  and  educational  issues,  and  other  things  perhaps 
better  described  by  'care'  than  by  "science." 

This  Journal  is  not  primarily  targeted  at  research  into  the 
nature  of  disease,  but  rather  at  topics  for  the  clinician  par- 
ticipating in  the  evaluation  and  care  of  patients  with  respi- 
ratory problems,  particularly  as  these  areas  involve  technology. 
Its  overall  goal  is  to  be  the  leading  journal  for  applied  clin- 
ical pulmonary  medicine,  respiratory-related  critical  care,  reha- 
bilitation, and  home  care.  Specific  goals  include  augmenting 
the  number  and  quality  of  submitted  and  published  research 
papers,  increasing  the  Journal's  readership  among  physicians 
and  other  clinicians  (including  RCPs),  increasing  international 
participation  both  in  reading  and  in  contributing  to  the  Jour- 
nal, and  enhancing  the  Journal's  established  role  as  a  source 
for  valuable  teaching  and  reference  documents. 

The  Journal's  success  will  be  measured  by  these  things, 
and  by  increasing  recognition  by  such  institutions  as  the 
National  Library  of  Medicine  and  its  Index  Mediciis.  Ulti- 
mately, however,  this  journal  will  succeed  to  the  extent  that 
it  improves  the  care  of  patients,  through  more  effective  and 


safer  devices  and  techniques,  through  more  efficient  use  of 
resources,  and  through  the  better  education  of  clinicians. 

David  J  Pierson  MD 

Editor-in-Chief 
Respiratory  Care 
Seattle,  Washington 
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www.rcjournal.com 
The  Information  Superhighway's  Expressway  to  RESPIRATORY  CARE 


"I  feel  the  need  ...  the  need  for  speed!"  is  one  of  my  favorite 
lines  from  the  movie  Top  Gun.  Because  I  am  a  world-class 
limit-breaker,  speed  is  an  underlying  theme  in  my  life — fast- 
paced,  do  it  faster,  speed  it  up,  express  lanes,  and  expressways. 
And,  if  that  weren't  enough.  I  grew  up  in  Oklahoma,  where 
athlete  Jim  Thorpe  coined  tlie  phrase,  "Faster,  stronger,  higher!" 

Thanks  to  the  information  superhighway,  I  can  do  much 
of  my  work — faster.  For  example,  searching  the  National 
Library  of  Medicine's  MEDLFNE  used  to  be  a  laborious,  time- 
consuming  process.  Since  the  June  1997  innovation  of  Inter- 
net-accessible MEDLINE,'  with  the  flick  of  a  few  keys,  I'm 
actually  speeding — checking  references  at  a  higher  rate.  Two 
years  ago,  when  the  American  Association  for  Respiratory 
Care's  web  site  www.aai'c.org  was  launched,  I  began  receiv- 
ing e-mail,  a  faster,  more  efficient  way  to  keep  up  with  busy, 
traveling-around-the- world,  patient-treating-not-sitting-at-a- 
desk  respiratory  care  professionals. 

Now,  the  Journal  also  accepts  speeders — those  clinicians 
who  wish  to  work  faster  and  more  efficiently.  With  browser 
software,  such  as  Netscape  Navigator  (Netscape  Commu- 
nications, Mountain  View  CA)  or  Microsoft  Internet  Explorer 
(Microsoft  Corporation,  Redmond  WA),  a  modem,  a  personal 
computer,  and  a  little  time,  readers  have  access  to  RESPIRATORY 
Care  24  hours  a  day,  7  days  a  week.  At  our  uniform  resource 
locator  (URL)  address 

http://www.rcjournal.com/ 

readers  may  browse  the  current  issue  of  the  Journal,  seek  assis- 
tance with  writing  a  manuscript,  and  submit  Ol'EN  FORUM 
abstracts  to  the  Journal  office.  RESPIRATORY  CARE  Online 
offers  these  sections:  About  Ri;.SPlRATORY  CARE,  Masthead 
information.  Author  Guide,  Table  of  Contents,  Online  Re- 
■sources,  and  Sponsors.  Each  section  contains  valuable  infor- 
mation. Figure  1  describes  the  information  currently  avail- 
able on  the  web  site. 

Information  about  the  OPEN  FcjRtiM  is  located  in  the  Online 
Services  area  of  the  Ri;,SPlRAr<jRY  Care;  home  page.  Those 
clinicians  wishing  to  submit  abstracts  can  now  send  them  via 
e-mail.  Step-by-slcp  inslruclions —which  complcmcnl  the 


About  Respiratory  Care  provides  a  historical  perspective 
of  ttie  Journal.  From  the  first  editor  to  the  annual  Open  FORUt/, 
from  publication  categories  to  how  to  subscribe,  this  section  also 
defines  why  the  official  science  Journal  of  the  AARC  is  important 
to  the  respiratory  care  community. 

The  Masthead  lists  the  members  of  the  Journal's  Editorial  Board 
and  Staff. 

Author  Guide  was  developed  to  assist  manuscript  writers. 
Resources  in  this  section  are:  the  Revised  Ivlanuscript 
Preparation  Guide,  the  Declaration  of  Helsinki,  the  Uniform 
Requirements  for  Manuscripts,  and  Standard  Abbreviations 
and  Symbols. 

Table  of  Contents  contains  the  latest  Respiratory  Care 

and  past  issues  from  October  1997.  From  this  page,  users 
can  access  abstracts  of  original  studies,  the  introductory 
paragraph  and  outline  of  review  papers,  the  complete  text  of 
all  our  teaching  features  including:  Graphics  Corner,  Test  Your 
Radiological  Skill,  Cardiorespiratory  Interactions,  Drug  Capsule, 
PFT  Corner,  and  Kittredge's  Corner.  In  addition,  browsers  will 
find  Classic  Reprints  and  other  interesting  items  taken  from  the 
printed  version  of  the  Journal. 

Online  Resources  includes  the  1997  Author  and  Subject 
Indexes  with  quick  search  capabilities.  If  readers  desire,  they 
can  submit  letters  to  the  editor,  contact  Respiratory  Care 
Journal  staffers  via  street  addresses,  phone  numbers,  fax 
numbers,  or  e-mail  addresses.  An  outstanding  feature  on  this 
page  is  the  easy  access  authors  will  find  to  assist  them  with 
tracking  their  manuschpt  through  the  editorial  process.  Open 
Forum  will  allow  participants  in  the  annual  Open  Forum  to 
submit  abstracts  via  e-mail  or  to  print  the  form. 

The  Sponsors  section  includes  information  about  Respiratory 
Care's  advertisers  and  supporters. 


Fig.  1 .  Information  currently  available  at  Respiratory  Care's  Web 
Site,  www.rcjournal.com. 


requirements  in  our  Call  for  OPEN  FORUM  Abstracts  fomi  (see 
Pages  73-74) — will  spell  out  how  to  submit  the  e-mail  abstract. 
By  attaching  the  electronic  tile  (saved  as  a  text  document,  ie, 
a  Microsoft  Word-compatible  tile,  witli  figures  and  tables  saved 
as  tiff  files)  to  the  e-mail,  participants  can  send  their  abstracts 
directly  to  the  mailbox  openforum@aarc.org.  This  process 
will  speed  the  submission  process  and  may  save  time  and 
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money  for  participants.  (For  those  who  wish  to  send  their 
abstracts  the  old-fashioned  way.  the  Call  for  OPEN  FORUM 
Abstracts  form  will  be  available  on  the  web  site  and  printed 
in  every  issue  of  the  Journal  for  reproducing. )  In  addition,  we 
will  still  accept  Federal  Express  packages,  U.  S.  Postal  Ser- 
\  ice  packages,  and  letters  postmarked  by  the  deadline  dates, 
and  telephone  calls  requesting  copies  of  the  form.  A  few  words 
of  caution:  we  will  not  accept  a  faxed  version  of  an  abstract 
and  all  deadlines  still  apply. 

Recently,  1  read  in  the  Britisli  Medica!  Journal-^"  and  in 
the  Nc'yy  England  Jininuil  of  Medicine^ '  -"  of  the  ongoing  debate 
centering  on  the  speculation  that  someday  journals  will  become 
obsolete  and  that  peer  review  will  become  dated  and  irrele- 
vant. Balderdash! 

As  a  member  of  this  staff,  let  me  reassure  all  readers  that 
original  studies,  review  papers,  and  teaching  features  whether 
printed  on  paper  or  on  our  Internet  site  will  still  adhere  to  the 
principles  this  Journal  has  always  espoused — strong  scien- 
tific reasoning,  methodology,  peer  review.  Furthermore,  all 
papers  will  still  be  submitted  to  the  same  standards  of  copy- 
editing  and  publishing. 

This  new  technology  will  add  value  to  the  services  of  the 
Journal  and  the  American  Association  for  Respiratory  Care. 
It  will,  in  some  cases,  add  ease  to  the  submission  of  abstracts, 
the  tracking  of  manuscripts  by  authors,  and  the  accessibility 
of  the  Journal"  s  editors  and  staff.  But.  it  will  not  compromise 
our  position  for  disseminating  clinical  and  scientific  evidence 
for  the  practice  of  respiratory  medicine. 

The  Internet  opens  up  an  expressway — from  us  to  respi- 
ratory care  professionals  and  back  to  us.  We  hope  that  this 
new  technology  will  continue  to  be  a  well-used  resource.  How- 
ever, we  also  understand  that  not  eveiyone  has  access  to  the 
Internet  and  that  there  are  some  among  us  who  do  not  enjoy 
the  company  of  computers  or  technology.  For  those  in  this 
camp,  let  me  say  that  our  telephone  lines  and  mailing  addresses 
still  work,  quite  well. 

Kris  Williams 

Assistant  Editor 

Respiratory  Care 

Dallas,  Texas 
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A  Pediatric  Asthma  Unit  Staffed  by  Respiratory  Therapists 
Demonstrates  Positive  Clinical  and  Financial  Outcomes 

Timothy  R  Myers  BS  RRT,  Robert  L  Chatburn  RRT,  and  Carolyn  M  Kercsmar  MD 


BACKGROUND:  We  sought  to  determine  the  effects  of  an  Asthma  Care  Unit 
(ACU),  staffed  primarily  by  respiratory  therapists  (RTs),  on  length  of  stay 
(LOS),  hospital  cost,  charges  to  payers,  care  path  variances  and  postdischarge 
outcomes  for  children  admitted  to  our  hospital.  METHODS:  From  Sept  1, 1996- 
Apr  30, 1997,  patients  were  admitted  to  the  ACU.  A  control  group  was  com- 
piled from  multiple  patient  units  staffed  primarily  by  registered  nurses  (RNs), 
using  asthma  care  path  ( ACP)  data  from  Oct  1, 1995-Aug  31, 1996.  All  patients 
were  treated  for  asthma  by  the  same  protocol.  Patients  admitted  to  the  pedi- 
atric intensive  care  unit  were  excluded  from  both  study  groups.  Deviations 
from  the  care  path  protocol  were  tracked  for  each  patient.  All  asthma  patients 
were  followed  up  with  a  telephone  survey  to  monitor  postdischarge  morbidity. 
RESULTS:  Mean  values  (standard  deviations,  SD)  for  LOS,  care  path  vari- 
ances, hospital  cost/case,  and  patient  charges/case  were  compared  using  unpaired 
Student's  /  tests.  Outcome  variables  showed  a  significant  difference:  LOS  [ACU 
=  1.78  (0.75)  d  and  Control  =  2.04  (0.85)  d;  p  =  0.0003];  care  path  duration  [ACU 
=  1.41  (0.66)  d  and  Control  =  1.75  (0.72)  d;  p  =  0.028];  care  path  variances  [ACU 
=  2.7  (2.5)  and  Control  =  9.4  (5.3);  p  <  0.0001];  hospital  cost/case  [ACU  =  $1,375 
($600)  and  Control  =  $1,522  ($750);  p  ==  0.023];  and  patient  charges/case  [ACU 
-  $2,447  ($1,079)  and  Control  ^  $2,732  ($1,319);  p  =  0.025].  Mean  values  (SD) 
for  functional  morbidity  outcomes  showed  no  increase  in  symptomatic  days 
[ACU  =  4.9  (7.7)  and  Control  =  5.6  (7.2);  p  ~  0.346]  or  parent  workdays  missed 
[ACU  =  3.9  (3.1)  and  Control  =  3.3  (3.6);  p  =  0.358].  However,  there  was  a  sig- 
nificant difference  in  school  days  missed  [ACU  =  5.3  (3.6)  and  Control  =  3.8 
(4.5);  p  =  0.026].  CONCLUSION:  An  ACU  staffed  by  RTs  was  associated  with 
a  reduced  LOS  and  care  path  variances  and  lower  costs  of  care  compared  to 
standard  treatment  by  RNs.  These  outcomes  were  realized  with  no  increase 
in  postdischarge  functional  morbidity.  Average  cost  savings/case  was  $150. 
Flstimated  hospital  cost  savings/year  at  this  hospital  is  $135,000.  An  additional 
$170,000  could  be  saved  in  the  conversion  of  full-time  RNs  to  RTs  and  patient 
care  assistants.  [RespirCare  1997;  43(1  ):22-29] 


Mr  Myers  is  Asthma  Care  Manager;  Mr  Chatburn,  Director.  Respiratory 
Care  Services;  and  Dr  Kercsmar,  Director,  Pediatric  Asthma  Center. 
University  Hospitals  of  Cleveland,  Rainbow  Babies  &  Childrens  Hospi- 
tal. At  Case  Western  Reserve  University  Mr  Myers  is  Asthma  Clinical 
Studies  Coordinator;  Mr  Chatburn.  Assistant  Professor;  and  Dr  Kercs- 
mar. Associate  Professor  Pediatrics — Cleveland.  Ohio. 

Mr  Myers  presented  a  version  of  this  paper  during  the  annual  OPEN  FoR- 
IM  at  the  4.Vd  International  Respiratory  Congress.  December  6-9.  1997. 
in  New  Orleans,  Louisiana. 

Reprints  &  Correspondence:  Timothy  R  Myers  RRT,  1 1 100  Euclid  Av- 
enue (inailstiip  #fi()20).  University  Hospital  of  Cleveland.  Cleveland  OH 
■44106.  E-mail:  osurrtCaaol.com. 


Introduction 

Asthma  is  one  of  the  most  common  chronic  pediatric  dis- 
eases today,  affecting  3-3  million  children  in  the  United  States. 
Recent  data  not  only  reveal  increases  in  the  prevalence  of 
asthma  but  also  a  rise  in  the  number  of  hospitalizations,  espe- 
cially in  children  less  than  5  years  old.'  '  Asthma  is  now  the 
most  common  discharge  diagnosis  in  pediatric  hospitals. ^^ 
A  recent  estimate  of  the  annual  health  care  expenditures  for 
asthma  and  asthma-related  care  was  $6.4  billion  w  ith  43% 
of  acute  care  dollars  sj'jent  on  emergency  visits,  hospitalizations. 
and  costs  associated  with  death  from  asthma.''  The  financial 
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impact  of  functional  morbidity  associated  with  pediatric  asthma, 
such  as  symptomatic  days,  nocturnal  symptoms,  limitations 
of  daily  activities,  school  absenteeism,  or  parent  workdays 
missed,  accounts  for  billions  of  dollars. 

With  the  expansion  of  managed  care  and  capitated  health 
care  dollars  into  more  markets,  cost-effective  disease  man- 
agement is  becoming  critical  to  the  fiscal  success  and  viability 
of  most  hospitals.  The  advent  of  Care  Maps^'  care  paths,  and 
therapist-driven  protocols  has  taken  great  strides  in  address- 
ing and  providing  high-quality,  cost-effective  patient  care  by 
disease  and  procedure  management.'  "  There  have  been  many 
attempts  to  improve  chronic  management  of  asthma  by  both 
physicians  and  their  patients  with  varying  levels  of  success.'-  '■* 
However,  programs  addressing  the  acute  management  of  hos- 
pitalized asthmatics  are  sparse  and  mainly  adult  oriented.''''^ 
Prolonged  hospital  lengths  of  stay  and  high  treatment  cost  are 
profoundly  influenced  by  the  variability  in  patient  and/or  dis- 
ease management  provided  by  numerous  caregivers."'^ 

We  hypothesized  that  using  respiratory  therapists  in  a  dis- 
ease management  model  would  improve  efficiency  of  care 
compared  to  our  normal  method  of  random  placement  of 
patients  throughout  multiple  patient  units  as  measured  by 
decreases  in  care  path  variances,  length  of  stay  (LOS),  and 
hospital  costs  and  charges  to  third-party  payers.  We  further 
hypothesized  that  these  benefits  would  occur  without  a  con- 
comitant increase  in  functional  morbidity  indicators  post- 
discharge  (ie,  symptomatic  days,  school  days  missed  and  par- 
ents' workdays  missed). 

Methods 

Since  August  1995,  the  standard  method  of  all  inpatient 
treatment  for  asthma  at  our  children's  hospital  has  been  an 
asthma  care  path  (ACP)  protocol.  From  September  1996 
through  April  1997,  all  patients  who  were  admitted  with  sta- 
tus asthmaticus  were  placed  in  our  new  Asthma  Care  Unit 
( ACU).  This  pediatric  unit  was  designed  specifically  for  dis- 
ease management  of  asthma  and  was  staffed  primarily  with 
respiratory  therapists  and  newly  hired  patient  care  assistants. 
Registered  nurses  assigned  as  the  division  charge  nurse  (non- 
patient  assignment  nurse)  provided  supplemental  coverage 
for  twice-a-day  patient  system  assessments  and  medications 
not  authorized  to  be  administered  by  respiratory  therapy.  Prior 
to  the  opening  of  the  ACU  (October  1995-June  1996),  all  admit- 
ted patients  treated  according  to  the  ACP  were  placed  in  var- 
ious patient  units,  according  to  age  and  bed  space  availabil- 
ity. All  patients  in  this  study  were  enrolled  in  the  same  ACP 
protocol.  The  asthma  care  path  was  approved  by  the  relevant 
Institutional  Review  Boards  of  University  Hospitals  of  Cleve- 
land. This  protocol  was  the  standard  method  of  treatment  at 
our  hospital  and  has  been  used  to  effectively  decrease  the  aver- 
age LOS  for  pediatric  status  asthmaticus  by  more  than  a  full 
day.''^  The  ACP  protocol  excludes  patients  if  they  have  other 
underlying  chronic  cardiac  or  respiratory  diseases  (ie,  con- 


genital heart  defects,  cystic  fibrosis,  and  bronchopulmonary 
dysplasia)  or  are  less  than  1  yearof  age.  All  patients  that  ini- 
tially required  intensive  care  treatment  for  their  asthma  (receiv- 
ing aerosols  more  frequently  than  every  2  hours)  prior  to  being 
admitted  to  the  divisions  or  ACU  were  excluded  from  the  study 
groups.  Intensive  care  patients  were  excluded  due  to  the  vari- 
ability in  asthma  care  (secondary  to  the  absence  of  a  standard 
intensive  care  treatment  protocol  for  asthma)  and  the  result- 
ing fluctuations  in  intensive  care  LOS. 

The  ACP  protocol  u.ses  a  standardized,  unique  "algoform' 
(ie,  combination  algorithm  and  patient  data  form)  developed 
at  our  institution  to  treat  all  pediatric  asthma  (Fig.  1 ).  The  algo- 
form serves  as  a  step-by-step  treatment  algorithm  based  on  the 
National  Institute  of  Health's  guidelines  for  pediatric  asthma.-" 
Assessment  and  discharge  criteria  (Table  1 )  and  an  algorithm 
for  concomitant  oxygen  therapy  were  included  on  the  algo- 
form. Within  the  flow  process  of  the  algorithm  are  areas  of  docu- 
mentation for  standardized  assessments  (wheeze,  air  exchange, 
accessory  muscle  use,  respiratory  rate,  and  pulse  oximetry) 
and  treatments  (2.5  mg  of  albuterol  in  2  cc  of  normal  saline 
or  cromolyn  sodium).  All  patients  are  immediately  placed  on 
the  ACP  at  admission.  All  patients  receive  assessments  and/or 
aerosols  at  a  starting  frequency  of  every  2  hours  and  are  ready 
for  discharge  after  receiving  2  aerosol  treatments  at  the  every- 
6-hours  frequency.  Patients  failing  to  progress  through  the  care 
path  or  worsening  with  treatment  receive  a  standard  intensi- 
fication treatment  regimen  (0.01  mg/kg  subcutaneous 
epinephrine,  500  /ig  of  ipratropium  in  5  mg  of  albuterol  and 
a  retum  to  every-2-hour  assessments  and/or  treatments).  Patients 
automatically  have  the  frequency  of  their  aerosols  reduced  by 
(a)  achieving  a  preset  discharge  criteria  (Table  1 )  based  on  the 
standardized  assessments  or  (b)  receiving  12  hours  of  treat- 
ment at  any  phase.  All  patients  age  7  years  or  older  also  receive 
bedside  spirometry  (Spirovit  SP- 10,  Schiller  America  Inc.  Tustin 
CA)  twice/  day.  The  children  were  asked  to  perform  3  reliable 
forced  vital  capacity  (FVC)  maneuvers/session,  with  the  best 
results  for  forced  expiratory  volume  in  the  first  second  (FEV; ). 
FEV  at  25-75%  of  FVC  (FEF25-75),  and  peak  expiratory  flow 
being  recorded  on  the  patient's  treatment  algoform. 

The  ACP  protocol  also  contains  minimum  educafion  out- 
come requirements  that  all  patients  and  patents  must  achieve 
prior  to  discharge.  Patients  and  parents  were  required  to  demon- 
strate knowledge  and  proper  medication  use,  symptom  recog- 
nition, and  trigger  avoidance  prior  to  discharge. 

To  determine  the  severity  of  each  patient's  chronic  asthma 
(not  the  severity  of  the  acute  episode),  measures  of  health  care 
utilization  (unscheduled  visits  and  hospitalizations,  intensive 
care  admissions,  and  more  than  3  asthma  medications)  and 
daily  functional  morbidity  (symptoms,  sleep  disruption,  activ- 
ity limitation,  and  school  or  daycare  absences)  were  used. 
Patients  were  classified  as  having  mild,  moderate  or  severe 
underlying  disease  (Table  2).  Data  were  collected  prospec- 
tively for  all  asthma  patients  upon  admission  as  part  of  a  stan- 
dard history  and  physical  examination. 
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.0.9- 

University  Hospitals  of  Cleveland 

Asthma  Care  Path 
Assessment  &  Treatment  Record 

(Pediatric  Inpatients) 
Height                      cm  Weight                      kg 

Patient  ID  stamp 

1   1  intensitication  Mecora 

Assessment  (Phase  1) 

Assessment  (Phase  II)                          Page  1 

Date 

Date 

^ 

Time 

Time 

Start 

Wheeze 

Wheeze 

1 

Air  Exch. 

Air  Exch. 

L 

► 

Ace.  Muse. 

Ace.  Muse. 

Puis.  P-dox. 

Puis.  P-dox. 

Sp02 

Sp02 

Pulse  Rate 

Pulse  Rate 

Resp.  Rate 

Resp.  Rate 

Peak  Flow 

Peak  Flow 

FEV1 

FEV1 

FEF  25-75 

FEF  25-75 

Initials 

Initials 

Initials 

Initials 

\ 

Observe  until  2  h  since 
last  treatment 

Observe  until  3  h  since 
last  treatment 

to  page  2 

A  ^ 

' 

■ 

/Discharge  V. 

. 

/  Discharoe^^woo 

n 

/Six 

\  aero 

^v  giv 

i 

9 

N.    crite 
nc 

ria    /^ 

-  yes 

\    criteria    /"'"^^ 
N.  met  y' 

no 

/~\                 /Patient  \ 
^^                      \worsey/ 

no 

•  Intensify  therapy 

-  sc  Epinephrine  x  1 

-  Atrovent  or  Robinul 

-  iv  Solumedrol  q6  h 

•  Pulmonary  consult 
•Consider  PICU  admit 

■^      yes  -^^^  condition  / 
N^orse  / 

no 

3 

q2h\ 

sols  / 

\ 

f   Start  new  A 
\^      record      J 

yes-»/Bj 
Treatment 

from  page  3 

1 

n 

y^our 

\  aero 

N^giv 

0 

\ 

q3 
sol 
en 

/ 

Treatment                             ' 

' 

Time 

Time 

Initials 

Initials 

Oxygen 

Oxygen 

Aerosol 

Aerosol 

Cromolyn 

Cromolyn 

Prednisone 

Prednisone 

sc  Epineph. 

_  . 

ph. 

Atrovent 

Robinul 

iv  Solumedrol 

Robinul 
Iv  Solumedrol 

Fig.  1 .  Sample  of  Asthma  Care  Path  'algoform'  (page  1  of  4),  showing  the  first  2  of  4  treatment  phases.  ©  CM  Kercsmar,  1 997. 
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Table  1 .      Symptom  Classification  and  Discharge  Criteria  for  Asthina 
Care  Path  Assessments. 


Symptom  Classi 

fication 

Good 

Fair 

Poor 

Wheeze 

None  or  end 

Inspiratory 

Breath  sounds 

expiratory 

&  expiratory 

becoming 

wheeze 

wheezes 

inaudible 

Air 

Equal  in 

Decreased  in 

Decreased  in 

exchange 

all  lobes 

some  lobes 

all  lobes 

Accessory 

None 

Intercostal  and 

Same  as  moderate 

muscles 

tracheosternal 

with  use  of  sterno- 

retractions 

cleidomastoids 

SpO; 

>94% 

91% -93% 

<90% 

Disc 

harge  Criteria 

Wheeze 

Good 

Air  Exchange 

Good 

Accessory  Muscles 

Good 

SpO; 

>94% 

Respiratory  Rate 

<4U 

Table  2.      Criteria  Used  to  Score  Severity*  of  Underlying  Asthma. 


Symptom 


Cough  or 
wheeze 


Play/exercise 
limitations 


Nocturnal 
cough/wheeze 


School  absences/ 
year 


<  1 
time/week 


<  10  days 


1-2 
times/week 


2-3 
times/week 

10-20  days 


times/week 
Always 


times/week 
>  20  days 


Other  Factors  (Score  =  9  each) 


'  >  3  Unscheduled  ER/MD  visits  for  asthma  in  past  year 

'  >  2  Hospitalizations  for  asthma  in  past  year 

'  1  Intensive  care  admission  for  asthma 

■  Use  of  >  3  medications  for  asthma  concomitantly  (in  past  6  months 


*The  severity  score  was  the  sum  of  all  categories  listed  above  during  baseline  in  the 
past  3  months.  Severity  categories:  mild  disease  <  4,  moderate  disease  5-8.  and 
severe  disease  >  8. 


To  monitor  posthospitalization  outcomes,  we  cieveloped 
a  telephone  follow-up  survey  to  be  administere(i  to  all  patients 
who  were  treated  with  the  ACP.  Written  consent  was  obtained 
from  the  patients'  legal  guardians  to  administer  the  follow- 
up  calls.  The  calls  were  made  72  hours  to  3  weeks  after  the 
child  was  discharged  from  the  hospital.  The  survey  was  used 
to  monitor  and  track  outcome  variables,  such  as  symptomatic 
days,  school  days  missed,  workdays  missed  by  parents,  med- 


ication recall,  asthma  treatment  plan  recall,  need  for  extra  U^eat- 
ments  and  readmission.  and  emergency  rcx)m  visits  or  unsched- 
uled asthma  visits  to  their  primary  physician  following  hos- 
pital discharge.  In  administering  the  postdischarge  follow-up 
survey,  school  days  missed  or  workdays  missed  by  parents 
were  calculated  from  the  day  of  discharge  to  the  day  of  self- 
reported  return  to  school  or  work.  We  did  not  adjust  the  num- 
ber for  weekends  or  normal  days  off  from  school  (ie,  holi- 
days or  other  scheduled  days  off).  The  number  of  symptomatic 
days  was  calculated  from  the  day  of  discharge  to  the  day  of 
the  self-reported  absence  of  symptoms. 

We  prospectively  collected  the  results  (clinical  and  post- 
discharge)  of  all  patients  admitted  on  the  ACP  protocol  for 
both  the  snjdy  group  and  historical  control  group  directly  from 
the  patient  algoforms.  The  algoforms  are  an  official  part  of 
each  patient's  chart;  a  facsimile  copy  of  this  algoform  was 
transmitted  to  the  study  coordinators  at  discharge.  Data  were 
entered  into  a  database  designed  specifically  to  track  outcomes 
and  predefined  care  path  variances  (deviations  froin  the  ACP). 
Outcome  variables  of  most  interest  were  identified  a  priori 
and  a  power  analysis  (2-tailed  /  test)  was  used  to  determine 
an  appropriate  sample  size.  In  order  to  detect  a  difference  in 
LOS  of  0.25  days,  an  interval  detennined  to  be  clinically  sig- 
nificant in  light  of  a  recent  major  reduction  in  LOS,-'  250 
patients  would  be  needed  in  each  group  (a  =  0.05,  1-/3=  0.80). 

Statistics 

Unpaired  Student's  (2-tailed)  t  tests  were  used  to  compare 
mean  values  of  the  major  outcome  variables:  care  path  vari- 
ances, hospital  LOS,  care  path  duration,  hospital  cost/case, 
and  charge  to  third-paity  payers.  Secondary  outcome  variables, 
symptomatic  days,  school  days  missed  and  parents'  workdays 
missed  were  also  compared  with  Student's  t  tests. 

Possible  confounding  variables  were  analyzed  with  either 
Student's  t  tests  or  the  Fisher's  exact  test.  Possible  confounding 
variables  included:  patient  age,  admission  through  the  emer- 
gency department,  initial  pulse  oximetry  values,  FEVi  at  admis- 
sion and  discharge,  number  of  aerosol  treatments  and  assess- 
ments, supplemental  oxygen  requirement  (ie,  yes  or  no),  percent 
of  patients  advanced  due  to  time  limits  rather  than  clinical 
signs,  and  number  of  patients.  Percentages  by  race  were  com- 
pared using  a  Fisher's  exact  test.  Asthma  severity  was  deter- 
mined based  on  a  scoring  of  chronic  asthma  symptoms  and 
history  (Table  2).  Distributions  by  severity  class  were  then 
compared  with  a  X'  test.  For  all  tests,  p  <  0.05  was  consid- 
ered significant. 

Results 

There  were  262  patients  in  the  ACU  group  and  267  patients 
in  the  historical  control  group.  Table  3  shows  the  demographic 
variables  expressed  as  mean  values  (standard  deviations,  SD), 
percentages,  or  whole  numbers.  There  were  no  differences 
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between  the  2  groups  in  age  (p  =  0. 1 9 1 ),  race  (p  =  0.839),  per- 
centage of  admissions  through  the  emergency  department  (ED) 
(p  =  0.504),  or  by  distribution  of  disease  severity  (p  =  0.792). 

Table  3.      Demographic  Characteristics  and  Disease  Severity  of  ACU 
and  Control  Patients. 


Table  4.      Inpatient  Outcomes  of  ACU  and  Control  Patients. 


ACU  Control 

n  =  262  n  =  267 


p  Value 


Mean  Age  [y(SD*)] 


6.3  (4.5) 


6.8(4.8) 


Race 

Caucasian 

24.3% 

23.5% 

Noncaucasian 

75.7% 

76.5% 

Gender 

Male 

183* 

153 

Female 

79 

114 

Admissions  from  the 

187 

184 

Emergency  Department 

Disease  severity 

Mild 

126 

132 

Moderate 

30 

32 

Severe 

82 

74 

Unknown 

24 

29 

*SD  =  Standard  deviation. 

tUnless  otherwise  indicated,  figures  are  numbers  of  patients, 

^Statistical  difference. 


There  was  a  difference  between  gender  of  the  ACU  group 
and  the  control  group  (Table  3)  with  a  higher  percentage  of 
boys  in  the  ACU  group.  However,  there  was  no  difference 
within  treatment  groups  between  boys  and  girls  in  LOS  (ACU 
p  =  0.  II 0  and  control  p  =  0. 1 07 ). 

There  was  a  7 1  %  reduction  in  care  path  variances  for  pa- 
tients in  the  ACU  compared  to  the  control  group.  Patients  in 
the  ACU  had  a  13%  reduction  in  hospital  LOS  and  a  10% 
decrease  in  both  cost/case  and  charges/case.  Table  4  indicates 
a  reduction  for  ACU  patients  in  the  amount  of  time  spent  on 
the  care  path  (care  path  duration).  Although  data  from  the  2 
groups  spanned  different  time  periods.  Figure  2  shows  that 
seasonality  probably  had  no  effect  on  LOS.  There  were  no 
differences  between  the  2  groups  in  possible  confounding  vari- 
ables except  that  a  greater  percentage  of  patients  in  the  con- 
trol group  required  supplemental  oxygen  (p  =  0.036).  How- 
ever, there  was  no  difference  in  admission  SpO:  (p  =  0.804) 
or  FEV|  (p  =  0. 149).  Although  the  number  of  patients  advanced 
(less  frequent  therapy)  for  time-limiting  factors  was  not  sta- 
tistically significant  (p  =  0.06),  patients  in  the  ACU  met 
advancement  criteria  less  frequently  than  the  control  group. 

Table  5  shows  inean  values  (SD)  for  functional  morbid- 
ity outcomes  posthospital  discharge.  There  was  no  signifi- 
cant difference  between  the  2  groups  in  symptomatic  days  (p 
=  0.346)  or  days  of  work  missed  by  parents  (p  =  0.358).  How- 
ever, the  historical  control  group  showed  fewer  school  days 
missed  after  discharge  (p  -  0.026). 


ACU 

Control 

p  Value 

Variances/case 

2.7(2.5)* 

9.4(5.3) 

<  0.0001' 

Length  of  stay  (days) 

1.78(0.75) 

2.04  (0.85) 

0.0003' 

Care  path  duration  (days) 

1.41  (0.66) 

1.75(0.72) 

0.028' 

Hospital  cost/case 

$1,375  ($600) 

$1,522  ($750) 

0.023' 

Patient  charge/case 

$2,447  ($1,079) 

$2,732  ($1,319) 

0.025' 

Initial  SpO;  value 

93.7  (2.4%) 

93.8  (2.6%) 

0.804 

Admission  FEV| 

61.3(19.6) 

56.2(19.5) 

0.149 

Discharge  FEV| 

66.4(18.4) 

56.2(21.0) 

0.231 

Oxygen  therapy 

30.8% 

39.7% 

0.036' 

Aerosols 

10.4(5.3) 

10.5  (5.5) 

0.795 

Assessments 

12.4(5.0) 

12.6(5.3) 

0.786 

Advanced  by  time  limit 

31.9% 

27.2% 

0.062 

Intensified  therapy 

14.6% 

19.9% 

0.134 

*Uniess  otherwise  indicated,  figures  are  means  and  standard  deviations. 
tStatislical  difference. 


Sept     Oct      Nov     Dec     Jan      Feb      Mar     Apr     May     Jun 


Figure  2.  Seasonal  variability  in  length  of  stay  (LOS)  using  the 
asthma  care  path.  ^  =  mean  LOS  for  patients  in  the  control 
group.       =  mean  LOS  for  patients  managed  in  Asthma  Care  Unit. 


Table  5.      Functional  Morbidity  Outcomes  of  ACU  and  Control  Patients. 


ACU 

Control 

p  Value 

Symptomatic  days 
School  days  missed 
Work  days  missed 

4.9(7.7)*             5.6(7.2) 
5.3(3.6)              3.8(4.5) 
3.9(3.1)              3.3(3.6) 

patients  wiih  the  Standard  Deviation. 

0.346 
0.026' 
0.358 

*Data  are  mean  number  of 
tSlatistical  difference. 

Table  6  provides  an  analysis  of  the  cost  savings  as.sociated 
with  using  respiratory  therapists  instead  of  registered  nurses. 
There  were  no  licensed  practical  nurses  or  patient  care  assis- 
tants providing  care  for  asthmatics  during  the  control  period. 

Discussion 

Prolonged  LOS  and  high  treatment  costs  are  associated  with 
variations  in  disease  management  provided  by  multiple  care- 
givers.'"' "*  We  demonstrated  that  an  asthma  c;ire  unit  with  res- 
piratory therapists  as  the  primary  caregivers  can  deliver  indi- 
vidualized, high-quality  care  within  a  standard  setting  resulting 
in  a  reduction  of  LOS.  care  path  variances,  cost,  and  charges 
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Table  6.      Cost  Analysis  of  Staffing  and  Salaries  of  Control  Group  and 
Asthma  Care  Unit. 


Available  time/ 
FTE*  (hr) 


Registered 
Nurses 


Respiratory 

Care 
Practitioners 


2,080 

2,080 

2,080 

PTO  (hr/yr) 
Vacation  time  (hr/yr) 

120 
120 

120 
120 

120 
80 

Nonproductive  time  (hr/yr) 

122 

122 

122 

Adjusted  available  time/ 
FTE  (hr/yr) 

1.718 

1.718 

1,758 

Required  FTEs  for  24-hr 
coverage  7  days/week 

4.8 

4.8 

5.0 

Staff/shift  to  cover  workload 

2 

1 

1 

Required  FTEs 
Base  pay  (hr) 
Benefits  (22.5%) 
Estimate  overtime 
Yearly  salary/FTE 

9.6 

$20.04 

4.51 

SO 

$53,615 

4.8 

$17.01 

4.10 

$0 

$43,909 

5.0 

$10.42 

2.34 

$0 
$26,550 

Cost  Savings  Analysis 


Staff  Type 


Annual 
Salaries 


Total 

9.6 

$514,704 

RRT 

4.8 

$210,762 

PCA 

5.0 

$132,750 

RN 

0.03 

$1,609 

Total 

9.83 

$345,121 

Cost  savings 

$514,704 

$345,121 

$169,583 


*FTE  =  full-time  employee;  PCA  =  patient  care  assistants;  PTO  =  paid-time  off; 
RNn  =  registered  nurses;  ACU  =  Asthma  Care  Unit;  RRT  =  Registered  Respiratory 
Therapist. 


associated  with  pediatric  asthma.  The  reduction  in  the  LOS 
between  the  groups  was  not  related  to  a  difference  in  admis- 
sion and/or  discharge  processes.  The  ACU  group  spent  79% 
of  their  hospitahzation  on  the  ACP  compared  to  86%  for  the 
control  group  (care  path  duration  divided  by  hospital  LOS). 
This  indicates  the  control  group  actually  spent  less  time  not 
receiving  treatment  prior  to  being  discharged  than  the  ACU 
group  (ACU:  1.78-1.41  =  0.37  vs  Control:  2.04  -  1.75  =  0.29). 
All  patients  from  both  groups  were  immediately  treated  with 
the  ACP.  These  improvements  in  clinical  and  financial  out- 
comes were  achieved  without  a  concomitant  increase  in  patients" 
functional  morbidity  or  quality  of  life  outcomes  after  discharge. 
By  coincidence,  there  was  a  difference  between  gender  in 
the  ACU  group  and  the  control  group  (Table  3),  with  a  higher 
percentage  of  boys  in  the  ACU  group.  In  a  pediatric  popu- 


lation, boys  tend  to  have  more  severe  disease  than  girls.-'" ' 
Although  it  is  possible  that  gender  could  influence  underly- 
ing disease  severity,  there  was  no  difference  within  treatment 
groups  between  boys  and  girls  in  LOS.  Therefore,  the  gen- 
der imbalance  between  groups  did  not  account  for  the  improved 
LOS  in  the  ACU  group. 

There  was  a  difference  in  the  use  of  supplemental  oxygen 
between  the  2  groups  despite  the  fact  that  there  was  no  dif- 
ference found  between  mean  FEVi  at  admission  (for  children 
>  7  years  of  age)  or  mean  initial  pulse  SpO:  (Table  4).  There 
also  was  no  difference  between  the  amount  of  therapy  given 
or  the  percentage  of  patients  intensified  for  worsening  of  asthma 
or  failure  to  progress  in  therapy  (Table  4).  This  may  indicate 
that  the  control  group  unnecessarily  received  oxygen,  that  after 
admission  the  disease  worsened  with  less  aggressive  treat- 
ment or  monitoring,  or  that  the  patient(s)  had  a  secondary  diag- 
nosis (eg,  atelectasis,  pneumonia).  However,  no  patient  in  either 
group  was  required  to  remain  in-hospital  because  of  continued 
use  of  supplemental  oxygen  (ie,  use  of  supplemental  oxygen 
after  the  second  every-6-hours  aerosol  administration).  Based 
on  this  information,  we  believe  that  the  difference  in  the  use 
of  supplemental  oxygen  did  not  account  for  the  improved  LOS 
in  the  ACU  group. 

Our  study  had  several  limitations.  First  it  was  not  a  ran- 
domized, controlled  trial.  Tlie  use  of  a  historical  control  group 
raises  the  potential  for  bias.---'  However,  both  groups  used 
the  same  asthma  protocol  and  the  historical  control  group  had 
documented  major  reductions  in  length  of  stay  prior  to  this 
study.'"*  Another  limitation  was  the  control  group  included 
2  months  (May- June)  of  the  year  that  the  ACU  group  did  not, 
while  the  ACU  group  included  September.  However,  Figure 
2  shows  little  variability  in  length  of  stay  (by  month)  of  each 
study  group. 

The  inability  to  track  and  calculate  missed  school  days  is 
a  potential  limitation  of  our  study.  There  was  a  difference  in 
the  average  number  of  school  days  missed,  despite  no  difference 
in  the  number  of  symptomatic  days,  parent  workdays  missed, 
or  FEVi  at  discharge  (Tables  4  &  5).  In  administering  the  post- 
discharge  follow-up  telephone  survey,  the  number  of  days  of 
school  missed  was  calculated  from  the  day  of  discharge  to 
the  day  of  self-reported  return  to  school.  We  did  not  adjust 
the  number  for  weekends  or  normal  days  off  from  school.  The 
ACU  group  had  a  larger  population  attending  school  (ACU 
=  94  and  control  =  55)  and  contributed  significantly  to  the  large 
difference  in  total  number  of  school  days  missed  (ACU  =  499 
and  control  =  209).  There  was  also  a  difference  in  the  poten- 
tial number  of  school  days  available  to  be  missed  due  to  the 
asthma  exacerbation  (total  school  days:  ACU  =  153,  control 
=  127),  in  part  accounting  for  reported  differences.  Because 
ACU  patients  did  not  have  more  symptom  days  or  a  lower 
FEV|  at  discharge  (Table  4)  than  controls,  it  is  unlikely  that 
ACU  patients  were  discharged  home  "sicker"  than  those  in 
the  control  group,  and  it  is  unlikely  that  this  accounts  for  the 
larger  number  of  missed  school  days. 
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The  construction  and  development  of  the  asthma  'algo- 
form"  (Fig.  1 )  was  performed  by  a  committee  led  by  respi- 
ratory therapy  and  pulnionm^  medicine  specialists.  Tliis  unique 
documentation  and  instructional  tool  was  one  of  the  keys  to 
the  success  of  our  asthma  management  program.  The  asthma 
protocol  was  piloted  several  times  with  varying  levels  of  suc- 
cess. Based  on  the  results  of  the  pilot  trials,  the  algofonn  was 
developed  to  serve  2  purposes.  First,  the  algorithm  portion 
of  this  form  provides  caregivers  a  step-by-step  approach  to 
correctly  utilize  the  asthma  protocol  without  constantly  refer- 
ring to  an  instmction  manual  or  other  supplemental  infonnation 
(eg.  scoring  forms).  Second,  the  format  directly  links  assess- 
ment to  treatment  so  that  it  is  simple  to  demonstrate  both  indi- 
cations for  and  outcomes  of  drug  therapy. 

Another  unique  feature  of  the  'algofonn'  format  is  that  the 
link  between  assessment  and  treatment  is  not  mediated  by  an 
arbitriiry  set  of  measures  or  observations  that  vary  among  pa- 
tients and  care  providers.  Unlike  previous  scoring  systems 
w  hich  utilized  numerical  values,  we  used  a  simple  chest  assess- 
ment comprised  of  several  objective  and  subjective  measures 
grouped  into  defined  categories.-''  -**  This  allowed  easy  and 
rapid  identification  of  patient  progress  in  the  asthma  caie  path 
and  kept  patient  assessment  simple,  yet  grounded  in  observ- 
able patient  responses  rather  than  mathematical  constructs. 
In  addition,  limiting  advancement  solely  to  a  score  would  have 
delayed  discharge  for  almost  one  third  of  the  patients  in  our 
asthma  care  path.  These  patients  did  not  meet  our  predicted 
discharge  criteria  at  some  phase  of  treatment,  but  were  still 
advanced  because  they  had  reached  the  12-hour  time  limit 
(Table  4).  Less  than  3%  of  the  patients  advanced  by  time 
required  any  intensified  treatment,  and  successfully  completed 
the  care  path:  indicating  that  advancement  by  time  constraint 
is  a  reasonable  strategy. 

The  second  key  component  in  the  success  of  the  asthma 
care  path  was  the  hiring  of  the  first  care  manager  at  University 
Hospitals  of  Cleveland.  The  care  manager  educated  all  staff 
on  the  correct  use  of  the  asthma  care  path,  coordinated  the 
asthma  care  of  all  patients  admitted  to  our  hospital,  monitored 
ciue  path  outcomes  (patient,  clinical,  and  financial),  and  U'acked 
predetermined  care  path  variances.  Because  respiratory  ther- 
apists have  significant  knowledge  of  the  pulmonary  system. 
l")Lilmonai7  function  testing,  and  techniques  of  respiratoiy  care, 
it  seemed  logical  to  name  a  therapist  as  the  care  manager. 

Respiratory  therapists  can  play  a  valuable  role  in  the  treat- 
ment of  pediatric  patients  hospitalized  in  status  asthmaticus. 
Familiarity  with  practice  guidelines  and  the  disease  process 
of  asthma  has  a  significant  clinical  and  cost-saving  effect  in 
a  hospital  setting." ' '  With  the  ct)ntinual  growth  of  managed 
care  markets  and  reimbursement  capitation  by  disease,  these 
cost  reductions  in  children  hospitalized  with  status  asthmaticus 
cannot  be  ignored.  The  average  cost  savings/patient  in  the  ACU 
was  .SlSO/patient  (see  Hospital  Cost/Case  in  Table  4).  This 
was  in  addition  to  a  cost  savings  of  .$847/patient  that  was 
achieved  with  initial  implementation  of  Ihc  care  path  (before 


the  ACU).''  The  overall  savings  to  our  institution  with  the  ini- 
tiation of  the  care  path  and  asthma  unit  staffed  by  respiratory 
therapists  is  approximately  $  1 .000/patient  [(ACP  savings  = 
$847)  -I-  (ACU  savings  =  $150)  =  $997].  Asthma  accounts  for 
14%  of  all  pediatric  patients  discharged  from  our  hospital  in 
a  calendar  year.  At  our  institution,  this  averages  between  800- 
1 , 1  (X)  pediatric  asthma  admissions/year  ( 1 993- 1 996).  The  over- 
all estimated  cost  savings  in  implementing  the  ACP  at  our  insti- 
tution's asthma  unit  is  approximately  $  1  million/year.  The  cost 
reduction  is  based  solely  on  the  reduced  LOS  at  our  original 
day  charge,  assuming  all  care  was  provided  by  RNs.  An  addi- 
tional cost  savings  associated  with  switching  from  an  all  reg- 
istered nursing  staff  to  a  staff  of  registered  therapists  and  nurs- 
ing assistants  was  approximately  $1 70,000/  year  (Table  6). 
Therefore  we  estimate  the  actual  annual  cost  savings  of  the 
ACU  over  our  standard  practice  of  1995  at  $1.06  million/year 
(based  on  our  average  yearly  census  of  900  asthmatics/year). 
This  ccst  savings  was  realized  without  any  detrimental  effect 
on  the  quality  of  patient  care. 

Respiratory  therapists  have  shown  their  effectiveness  and 
abilities  in  the  role  of  asthma  educators  in  past  studies.-''-'" 
This  study  demonsU'ates  a  clinically  important  and  cost-effec- 
tive way  to  manage  a  growing  chronic  pediatric  disease  in 
an  inpatient  setting  by  utilizing  respiratory  therapists.  We  are 
currently  working  with  other  children's  hospitals  to  deter- 
mine whether  our  ACP  (and  its  benefits)  are  generalizable 
to  other  institutions.  However,  a  recently  published  study  docu- 
mented no  effect  on  clinical  outcomes  by  utilizing  an  asthma 
care  pathway.-" 

Researchers  often  argue  that  'evidence-based  medicine' 
(the  practice  of  basing  clinical  decisions  and  processes  on 
published  scientific  evidence)  is  appraised  primarily  by 
prospective,  randomized,  controlled  studies.  This  argument 
has  recently  been  debated  and  challenged  in  editorials  pub- 
lished in  RE.SPIRATORY  CARE."  -'  Other  efforts  (benchmaiking 
data)  have  been  studied  and  have  led  to  changes  in  clinical 
decisions  and  processes.'^  However,  future  prospective,  ran- 
domized studies  are  necessary  to  document  both  the  effects 
of  asthma  care  pathways  and  the  role  of  respiratory  therapists 
in  asthma  units  and  pathways. 

Conclusion 

The  American  Association  for  Respiratory  Care  has  chal- 
lenged its  members  to  document  the  clinical  and  economic 
impact  of  respiratoiy  caie  practitioners  in  the  deli\'eiy  of  health 
care.  In  our  study,  a  pediatric  asthma  care  unit  staffed  by  res- 
piratory therapists  was  associated  with  a  reduced  LOS  and 
care  path  variances  and  lower  costs  of  care  compared  to  treat- 
ment on  scattered  nursing  divisions  by  registered  nurses.  The 
average  cost  savings  (ie.  hospital  fixed  plus  vaiiable)  per  case 
was  $  1 50.  Tlie  estimated  hospital  cost  savings/year  of  iui  asthma 
unit  (based  on  a  4-year  average  census  of  900  patients)  is 
$  1 35.000  (an  additional  $  1 70.000  could  potentially  be  saved 
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in  the  conversion  of  full-time  registered  nurses  to  respiratory 
therapists  and  patient  care  assistants).  These  outcomes  were 
realized  without  an  adverse  effect  on  quality  indicators  or  func- 
tional morbidity  outcomes  postdischarge.  Further  prospec- 
tive, randomized  trials  comparing  asthma  care  units  versus 
control  patient  groups  are  necessary  to  confirm  these  results. 
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Guidelines,  Recommendations,  &  Statements 


In-Hospital  Resuscitation 

A  Statement  for  Healthcare  Professionals  From  the  American  Heart 

Association  Emergency  Cardiac  Care  Committee  and  the  Advanced 

Cardiac  Life  Support,  Basic  Life  Support,  Pediatric  Resuscitation, 

and  Program  Administration  Subcommittees 

Richard  O.  Cummins,  MD;  Arthur  Sanders,  MD; 
Elizabeth  Mancini,  RN;  Mary  Fran  Hazinski,  MSN,  RN 


The  Emergency  Cardiac  Care  (ECC)  Committee  of  the 
American  Heart  Association  first  published  guidelines  for  car- 
diopulmonary resuscitation  (CPR)  and  ECC  in  1974.'  Updated 
in  1980,  1986.  and  1992.  the  AHA  guidelines  are  now  rec- 
ognized as  the  world's  most  authoritative  resuscitation  guide- 
lines.- "*  To  implement  these  guidelines,  however,  hospitals 
need  to  establish  a  systems  approach  to  in-hospital  resusci- 
tation rather  than  depend  on  the  skills  of  individual  profes- 
sionals. The  success  and  acceptance  of  the  out-of-hospital 
Utstein-style  recommendations'*  led  the  AHA  to  help  develop 
specific  recommendations  for  documenting  in-hospital  resus- 
citation. The  Utstein-style  recommendations  for  uniform  report- 


ing of  in-hospital  resuscitations  present  important  recom- 
mendations for  all  hospital  facilities.'  With  publication  of  these 
recommendations,  members  of  the  ECC  Committee  recog- 
nized the  need  to  summarize  the  major  actions  that  enable  a 
hospital  to  fulfill  the  resuscitation  recommendations. 

Ethical  Concerns 

CPR  is  one  of  the  few  interventions  that  requires  an  order 
to  not  be  administered.  Resuscitation  efforts,  however,  are  not 
appropriate  for  all  hospital  patients.  When  indicated,  health- 
care providers  discuss  with  patients,  families,  and  surrogate 
decision-makers  their  options  and  preferences  for  resuscita- 
tion. Hospitals  have  in  place  clear  policies  that  address  med- 
ical futility,  patient  self-determination,  and  do-not-attempt- 
resuscitation  orders. 


"In-Hospital  Resuscitation"  was  approved  by  the  American  Heart  Associ- 
ation Science  Advisory  and  Coordinating  Committee  in  December  1996. 
It  was  copublished  in  Ciniilalion,  Annals  tif  Emergency  Medicine.  Heart. 
European  Journal  of  Anaesthesiology.  JEUR  (European  Journal  of 
Emergencies).  Resuscitation,  IntensivmeJizin  unci  Notfallmedizin.  Aca- 
demic Emergency  Medicine.  Notfallmedizin.  and  European  Journal  of 
Emergency  Medicine. 

A  single  reprint  is  available  by  calling  800-242-8721  (US  only)  or  writing 
the  American  Heart  Association,  Public  Information,  7272  Greenville 
Avenue.  Dallas.  TX  7.'i2.3l-4596.  Ask  for  reprint  No.  71-0109.  To  pur- 
chase additional  reprints;  up  to  999  copies,  call  800-61 1-6083  (US  only)  or 
fax  4l3-66.'i-2671;  1000  or  more  copies,  call  214-706-1466,  fax  214-691- 
6342.  or  E-mail  pubauth&'ainhrt.org.  To  make  photocopies  for  personal  or 
educational  use.  call  the  Copyright  Clearance  Center.  .^08-7.10-8400. 

O  1997  American  Heart  Association.  Inc.  Reprinted,  with  permission, 
from  Circulation  1997;9.S:22I  1-2212. 


In-Hospital  'Chain  of  Survival' 

The  chain  of  survival,  first  conceptualized  for  out-of-hos- 
pital sudden  cardiac  arrest,'  applies  to  in-hospital  arrest  as  well.^ 
Successful  resuscitation  requires  early  recognition  of  car- 
diopulmonary arrest,  early  activation  of  trained  responders, 
early  CPR,  early  defibrillation  when  indicated,  and  early  ad- 
vanced life  support  ( ALS).  The  hospital  creates  a  coordinated, 
multidisciplinary  approach  to  treating  patients  with  a  car- 
diopulmonary emergency.  To  establish  this  approach,  the  hos- 
pital provides  written  policies  and  procedures  that  address  and 
facilitate  the  following  recommendations. 

Basic  Life  Support 

All  hospital  staff  who  may  need  to  respond  to  a  sudden  car- 
diopulmonary emergency  are  triiined  in  basic  life  support  (BLS) 
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and,  when  appropriate,  in  the  use  of  automated  external  defib- 
rillators (AEDs).  Such  AED  training  is  considered  a  basic  skill 
for  healthcare  providers,  particularly  when  professionals  trained 
in  ALS  are  not  immediately  available.  Staff  members  main- 
tain their  CPR  and  AED  skills  with  regular  refresher  train- 
ing. Instruction  in  CPR  and  use  of  an  AED  follow  the  AHA 
guidelines.  Barrier  and  noninvasive  airway  devices  are  avail- 
able for  immediate  use  in  all  patients. 


Event  Documentation 

All  resuscitation  efforts  are  documented  accurately  by 
recording  specific  treatment  interventions,  event  variables, 
and  outcome  variables.  Resuscitation  teams  designate  a  spe- 
cific recorder  to  provide  event  documentation.  The  in-hos- 
pital  Utstein  guidelines  provide  a  standard  reporting  form  for 
in-hospital  CPR. 


Early  Deflbrillation 


Quality  Assurance  and  Quality  Improvement 


Hospitals  are  able  to  identify  and  shock  patients  in  ven- 
tricular fibrillation  or  pulseless  ventricular  tachycardia  within 
the  shortest  possible  interval.  Cardiac  arrest  response  teams, 
because  they  bring  defibrillators  from  only  a  few  locations 
in  a  hospital,  may  not  always  achieve  the  goal  of  early  defib- 
rillation. To  reduce  the  time  from  collapse  to  defibrillation, 
defibrillators,  including  AEDs  and  conventional  defibrilla- 
tors with  shock  advisory  capabilities,  are  readily  available 
in  strategic  areas  throughout  the  facility.  Hospitals  extend 
training  and  authorization  to  use  conventional,  automated, 
and  shock  advisory  defibrillators  to  all  appropriate  non- 
physician  staff,  including  nurses,  respiratory  therapists,  and 
physician  assistants.' 

Advanced  Cardiac  Life  Support 


Hospitals  establish  an  interdisciplinary  committee  whose 
members  have  expertise  in  CPR  to  assess  the  quality  and  effi- 
cacy of  the  facility's  resuscitation  efforts.  To  help  with  this 
assessment,  the  in-hospital  Utstein  guidelines  recommend  a 
set  of  uniform  data  that  includes  patient  variables,  event  vari- 
ables, outcome  variables,  and  hospital  variables  to  collect  and 
review.  In  addition,  the  Utstein  guidelines  recommend  gold 
standard  process  indicators  (eg,  time  to  defibrillation)  and  sev- 
eral outcome  indicators  (eg,  percent  of  patients  discharged 
from  the  hospital  alive)  to  be  assessed  at  regular  intervals.  Hos- 
pitals incorporate  these  indicators  into  a  program  for  qual- 
ity monitoring  and  continuous  quality  improvement.  Criti- 
cal care  units  are  not  excluded  from  this  recommendation.  This 
quality-improvement  program  provides  feedback,  education, 
and  training  to  resuscitation  personnel  and  staff. 


Hospitals  have  a  multidisciplinary  response  team  that 
includes  personnel  trained  and  authorized  to  provide  endo- 
tracheal intubation,  intravenous  medications,  transcutaneous 
pacing,  and  rhythm  and  12-lead  electrocardiogram  inter- 
pretation. In  some  settings  this  advanced  cardiac  life  support 
(ACLS)  response  appropriately  may  be  delivered  by  rapidly 
responding  emergency  medical  system  providers.  Hospitals 
have  available  personnel  with  these  advanced  skills,  in  a  timely 
manner,  not  only  to  patients  who  occupy  a  hospital  bed  but 
for  all  patients,  including  patients  in  outpatient  clinics,  diag- 
nostic services  areas,  satellite  facilities,  and  public  response 
areas  such  as  cafeterias  and  waiting  rooms.  Some  patient  care 
areas,  such  as  the  emergency  department  and  critical  care  units, 
may  not  require  special  response  teams  if  the  regular  staff  mem- 
bers provide  these  skills. 

To  ensure  common  treatment  protocols  and  well-organized 
resuscitation  efforts,  healthcare  professionals  with  a  reasonable 
expectation  of  involvement  in  resuscitation  efforts  complete 
provider,  review,  or  advanced  provider  courses  in  the  areas 
of  ACLS  or  pediatric  ALS  every  2  to  3  years.  Treatment  pro- 
tocols adhere  to  AHA  training  and  guidelines  for  pediatric 
resuscitation  and  adult  ACLS.  Depending  on  a  facility's  goals 
and  types  of  patients,  not  all  ALS  interventions,  such  as  endo- 
tracheal intubation  and  intravenous  medications,  are  required. 
As  a  minimum,  however,  hospitals  provide  all  appropriate 
immediate-response  healthcare  personnel  with  training  in  BLS 
and  use  of  AEDs. 


Administrative  Support 

Hospital  administrators  ensure  the  availability  of  appro- 
priate equipment  and  provide  the  resources  to  support  the  train- 
ing, education,  quality  monitoring,  and  quality-assurance  activ- 
ities required  to  create  a  strong  chain  of  survival. 

Interhospital  and  Intrahospital  Comparisons 

The  in-hospital  Utstein  guidelines  provide  a  detailed  check- 
list of  information  to  include  in  reports  on  in-hospital  resus- 
citation and  provide  a  reporting  template  to  summarize  a  facil- 
ity's resuscitation  experience.  Such  a  uniform  reporting  style 
will  support  both  intrahospital  and  interhospital  comparisons 
of  resuscitation  activities.  The  goals  of  these  comparisons 
are  quality  improvement  for  individual  hospitals  and  better 
understanding  of  what  works  and  does  not  work  in  hospi- 
tal resuscitation. 
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CORRECTION: 
QUESTIONS  FOR  GRAPHICS  CORNER 

The  questions  corresponding  to  Figure  1  in  Hargett  K,  et  al  [RespirCare  1997:42(12):!  184-1 194]  were 
inadvertently  omitted. 

The  conect  sequence  of  questions  is: 

(1)  Identify  the  two  types  of  breaths  shown. 

(2)  What  characteristics  are  unusual  about  the  first  breath? 

(3)  What  is  unusual  about  the  second  breath? 

We  regret  the  omission.  Please  visit  our  web  site  at  www.rcjournal.com  for  the  corrected  and  com- 
plete Graphics  Corner. 
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and  several  outside  reviewers.  Tlie  development  of  this  state- 
ment was  authorized  by  the  Science  Advisory  and  Coordi- 
nating Committee  of  the  AHA  and  the  Executive  Commit- 
tee of  the  European  Resuscitation  Council. 

We  do  not  know  the  true  effectiveness  of  in-hospital  resus- 
citation. Observed  results  of  the  many  published  studies  vary 
greatly.  Studies  originate  from  different  settings  and  have  dif- 
ferent patient  populations.  Reports  suffer  from  nonuniform 
nomenclature  and  variable  inclusion  definitions.  Patients  dif- 
fer in  the  extent  of  comorbid  conditions  and  interventions  in 
place  at  the  time  of  cardiac  airest.  These  differences  prevent 
valid  interhospital  and  intrahospital  comparisons  and  make 
determining  the  effectiveness  of  current  resuscitation  tech- 
niques impossible. 

To  develop  these  guidelines  the  task  force  used  a  consensus 
development  process  that  originated  with  the  "Utstein  style" 
for  reporting  outcome  data  from  out-of-hospital  resuscitation 
events.  Task  force  members  performed  an  integrated  review 
of  published  studies.  An  initial  draft  was  prepared,  discussed, 
and  revised  at  a  2-day  conference.  Further  drafts  were  revised 
and  circulated  among  task  force  members  and  discussed  face- 
to-face  at  three  subsequent  meetings. 

The  task  force  defined  a  set  of  data  elements  that  are  essen- 
tial or  desirable  for  documenting  in-hospital  cardiac  arrest. 
Data  categories  are  hospital  variables,  patient  variables,  arrest 
variables,  and  outcome  variables.  The  "In-Hospital  Utstein- 
Style  Template"  was  developed  to  summarize  these  data  and 
recommendations  for  reporting  a  specific  set  of  survival  rates 
and  outcomes.  The  task  force  recommends  that  four  critical 
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intervals  be  included,  whenever  possible,  in  all  reports  of  in- 
hospital  resuscitation:  collapse  to  cardiopulmonary  resusci- 
tation (CPR),  collapse  to  first  defibrillation,  collapse  to  advanced 
airway  management,  and  collapse  to  administration  of  first 
resuscitation  medications.  The  task  force  also  developed  the 
Utstein-style  "Standard  Reporting  of  In-Hospital  Cardiopul- 
monary Resuscitation"  form,  which  hospitals  can  use  to  record 
cardiac  arrest  data  for  individual  patients. 

Collection  of  the  recommended  variables  will  enable  intra- 
hospital  and  interhospital  comparisons  and  support  national 
and  international  research.  Collection  and  review  of  these  data 
should  improve  patient  care  and  event  documentation  for  indi- 
vidual patients  and  reduce  medical-legal  risks.  These  rec- 
ommendations, however,  are  only  a  beginning.  Definitive  rec- 
ommendations for  in-hospital  resuscitation  require  additional 
research.  CPR  remains  a  dramatic  medical  intervention  with 
both  indications  and  contraindications.  Resuscitation  activ- 
ities must  be  conducted  ethically,  with  concern  for  the  prin- 
ciples of  patient  self-determination  and  death  with  dignity  and 
for  the  sensitivities  of  family  and  friends. 

Background 

Growth  of  Resuscitation  Activities 

Since  the  rediscovery  of  the  effectiveness  of  closed  chest 
compression  in  1960,  medical  personnel  have  made  CPR  one 
of  the  most  frequently  performed  medical  interventions  in  the 
world.  Organizations  such  as  the  AHA,  the  European  Resus- 
citation Council,  the  Heart  and  Stroke  Foundation  of  Canada, 
the  Australian  Resuscitation  Council,  and  the  Resuscitation 
Councils  of  Southern  Africa  have  developed  practical  clin- 
ical guidelines  for  emergency  cardiac  care. 

The  Emergency  Cardiac  Care  programs  of  the  AHA  and 
equivalent  training  programs  teach  techniques  of  basic  life 
support  (BLS)  and  advanced  life  support  (ALS)  to  both  in- 
hospital  and  out-of-hospital  emergency  personnel.  These  pro- 
grams serve  to  encourage  citizen  CPR.  Versions  of  these  pro- 
grams have  spread  to  most  communities  and  hospitals  in  the 
developed  world.  Training  equipment,  educational  materi- 
als, and  personnel  costs  associated  with  this  training  repre- 
sent more  than  a  billion  dollar  "industry"  in  the  United  States 
alone.'  The  resuscitation  councils  of  many  countries  have  imple- 
mented similar  programs  and  are  establishing  training  net- 
works to  ensure  that  hospital  professionals  learn  and  can  use 
recommended  procedures. 

In  the  United  States  hospital  accreditation  requirements 
specifically  mandate  that  hospitals  develop  a  planned  response 
to  in-hospital  cardiac  emergencies.  Most  accredited  US  hos- 
pitals require  that  medical  and  nursing  staff  who  respond  to 
cardiac  arrests  be  trained  in  BLS  and  advanced  cardiac  life 
support  ( ACLS).  This  requirement  has  encouraged  the  growth 
of  a  large  emergency  cardiac  care  tiaining  industry  in  the  United 
States.  Many  hospitals  in  Europe,  Australia,  Canada,  ;md  South 


Africa,  as  well  as  in  countries  outside  these  areas,  have  man- 
dated or  plan  to  establish  similar  programs. 

In  addition,  resuscitation  is  an  active  and  growing  subject 
of  academic  inquiry.  Throughout  the  world  researchers  seek 
the  most  effective  interventions  and  techniques  to  resuscitate 
people  after  cardiopulmonary  emergencies.  The  journal  Resus- 
citation publishes  reports  of  such  research,  and  other  major 
medical  journals  devote  considerable  attention  to  resuscita- 
tion topics. 

Nevertheless,  the  true  effectiveness  of  many  aspects  of  resus- 
citation remains  unknown  despite  the  huge  investment  of  sci- 
entific and  healthcare  resources.-^  For  example,  we  do  not 
know  the  value  of  antiarrhythmic  or  adrenergic  agents  given 
for  cardiac  arrest,'*  "  nor  do  we  know  the  true  effectiveness 
of  training  programs  in  emergency  cardiac  care.'-'-  How  well 
do  people  learn,  and  can  they  remember  what  they  learn?-''  Will 
they  perform  these  skills  in  a  true  emergency?*" '•'•'Although 
several  investigators  have  observed  that  the  quality  of  resus- 
citation attempts  in  terms  of  objective  process  criteria  improve 
after  formal  CPR  training,^*  significant  differences  in  the  crit- 
ical outcome  of  survival  rates  have  not  been  recorded.  Finally, 
it  is  not  firmly  established  that  the  correct  use  of  resuscita- 
tion protocols,  even  by  formally  trained  emergency  person- 
nel, influences  patient  outcome. - 

During  the  late  1980s  and  early  1990s,  resuscitation  re- 
searchers began  to  systematically  examine  the  effectiveness 
of  current  resuscitation  procedures.'^  The  International  Liai- 
son Committee  on  Resuscitation  has  sought  to  evaluate  avail- 
able scientific  data  related  to  resuscitation  protocols.'*  A  con- 
tinuing scientific  review  of  animal  and  human  resuscitation 
research  has  led  investigators  to  ask  whether  the  data  justify 
changes  or  additions  to  the  clinical  guidelines.  This  effort  is 
an  attempt  to  remove  anecdotal  evidence,  subjective  impres- 
sions, and  proclaimed  affirmations  from  resuscitation  protocols. 

This  critical  review  has  been  sobering.  Few  resuscitation 
interventions  are  based  on  valid  scientific  data.  Proper  ran- 
domized, controlled  clinical  trials  focused  on  sudden  cardiac 
death,  and  unexpected  resuscitations  are  difficult,  if  not  impos- 
sible, to  perform.  Many  existing  resuscitation  practices  are  driven 
by  pathophysiological  and  nonquantitative  reasoning  rather 
than  by  evidence-based  medicine.  Resuscitation  guidelines  often 
present  "best  guesses"  rather  than  authoritative  conclusions. 

Results  From  In-Hospital  Resuscitation  Efforts:  Vari- 
ations in  Reported  Success 

For  more  than  30  years  researchers  have  published  many 
studies  on  survival  after  in-hospital  CPR.  Until  recently  no 
clear  picture  of  success  had  emerged.  Three  major  reviews 
of  more  than  50  published  articles  on  survival  after  in-hos- 
pital CPR  have  demonstrated  wide  variations  in  survival."" 
McGrath"  calculated  survival  rates  of  38%  at  24  hours  (range 
13%  to  59%)  and  15%'  at  hospital  discharge  (range  3%  to 
27%).  DeBard"*  reported  survival  rates  of  39%  at  24  hours 
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and  17%  at  discharge  to  home.  Cummins  and  Graves'''  re- 
viewed 44  studies  and  calculated  survival  rates  to  hospital 
discharge  that  ranged  from  3%  to  27%  following  an  in-hos- 
pital  cardiac  arrest.  Such  wide  variations  in  the  rate  of  sur- 
vival are  explained  largely  by  marked  differences  in  inclu- 
sion criteria  and  outcome  definitions. 

Two  large-scale  projects  provide  the  best  evidence  on  suc- 
cess of  in-hospital  resuscitation.  The  Belgian  Cardiopulmonary 
Cerebral  Resuscitation  Registry  (BCCRR),  working  with  the 
European  Resuscitation  Council,  gathers  information  on  sur- 
vival from  both  in-hospital  and  out-of-hospital  resuscitation.-"-' 
In  the  British  Hospital  Resuscitation  Study  (BRESUS),  inves- 
tigators analyzed  the  results  of  3765  attempted  cardiopulmonary 
resuscitations  in  12  teaching  and  nonteaching  hospitals  through- 
out the  United  Kingdom.--  Neither  of  these  projects,  however, 
is  exclusively  focused  on  in-hospital  resuscitation.  In  BRE- 
SUS 25%  of  patients  experienced  onset  of  arrest  during  the 
prehospital  phase.  Investigators  observed  that  39%  of  patients 
survived  the  immediate  arrest,  28%  were  alive  24  hours  later, 
17%  were  discharged  from  the  hospital,  and  12.5%  survived 
for  1  year.  Both  BRESUS  and  BCCRR  helped  pioneer  stan- 
dard methods  of  recording  arrests  for  audit,  clinical  trials,  and 
community  studies.  These  studies  provide  a  yardstick  for  com- 
paring results  from  selected  UK  and  Belgian  hospitals  with 
those  obtained  in  other  countries  and  for  helping  assess  the 
effect  of  subsequent  management  changes. 

Origin  of  the  Utstein  Style  and  Extension  to  In-Hospi- 
tal  Arrests 

The  Utstein  style  for  reporting  cardiac  arrests  arose  from 
a  1990  conference  at  the  ancient  abbey  of  that  name  on  an 
island  near  Stavanger,  Norway.  That  conference  and  another 
later  that  year  were  attended  by  representatives  of  the  AHA. 
the  European  Resuscitation  Council,  the  Heart  and  Stroke 
Foundation  of  Canada,  and  the  Australian  Resuscitation  Coun- 
cil. The  results  of  these  meetings  have  been  previously 
reported. -^■^''  The  major  concern  was  that  the  results  of  resus- 
citation endeavors  in  different  countries,  and  even  within  coun- 
tries, could  not  be  compared  meaningfully.  Researchers  have 
used  disparate  end  points  to  assess  the  effectiveness  of  dif- 
ferent systems  and  interventions.  Useful  comparisons  have 
been  prevented  by  this  lack  of  uniform  definitions  and  stan- 
dard methodologies. 

The  Utstein  style  has  attracted  wide  interest  and  has  become 
a  familiar  term  among  members  of  the  resuscitation  community. 
Many  researchers  and  system  directors  have  adopted  the  Utstein 
templates,  style,  and  nomenclature  to  report  results  of  pre- 
hospital resuscitation.  The  success  of  this  international  ini- 
tiative soon  led  to  uniform  international  styles  for  reporting 
the  results  of  pediatric  resuscitation^'  and  experimental  (lab- 
oratory) resuscitation. ^- 

This  report  continues  the  Utstein  style  process  by  includ- 
ing adult  in-hospital  resuscitation  within  the  intemational  report- 


ing agreements.  These  guidelines  and  recommendations  can 
improve  the  scientific  design  of  research  projects  and  increase 
the  clinical  usefulness  of  published  studies."  Improved  pro- 
jects and  publications  will  provide  consistent  and  reliable  evi- 
dence on  which  to  base  treatment  decisions.  Uniform  defi- 
nitions and  methodology  will  support  valid  interpretations  of 
findings  across  multiple  studies  and  permit  more  accurate  inte- 
grative reviews  and  meta-analyses  of  resuscitation  studies. 

In-Hospital  Resuscitation 

In-hospital  resuscitation  presents  unique  challenges  for 
research  and  evaluation.  In  1990  the  original  Utstein  Task  Force 
considered  including  in-hospital  resuscitation  in  the  uniform 
guidelines-"*  but  postponed  doing  so  because  of  its  daunting 
complexity.  Critical  problems  needed  to  be  resolved:  incon- 
sistent definitions  used  in  the  description  of  resuscitation  emer- 
gencies and  outcomes,  comorbid  factors  and  severity  adjust- 
ments for  the  victims,  and  the  effects  of  interventions  already 
in  place  at  the  time  of  arrest. 

A  cardiac  arrest  is  defined  in  the  Utstein  style  as  "the  ces- 
sation of  cardiac  mechanical  activity  ...  confirmed  by  the 
absence  of  a  detectable  pulse,  unresponsiveness,  and  apnea 
(or  agonal  respirations)."-''"'  A  hospital  patient,  however,  may 
have  many  degrees  of  cardiac  and  pulmonary  dysfunction  that 
cannot  be  characterized  as  cardiac  arrest,  such  as  hypoten- 
sion or  shock.  A  patient's  respiratory  status  can  range  from 
normal  to  agonal  or  gasping  breaths  to  apnea,  or  the  patient 
may  be  on  artificial  ventilation. 

A  hospital  patient  needing  resuscitation  could  have  comor- 
bid conditions  that  may  or  may  not  influence  resuscitation  out- 
come. For  example,  comorbid  conditions  could  be  unrelated 
to  resuscitation  outcome  (eg,  hysterectomy  for  uterine  fibro- 
mas).  moderately  related  (eg,  acute  pneumococcal  pneumonia), 
or  strongly  related  (eg,  acute  pulmonary  edema  after  myocar- 
dial infarction).  Moreover,  comorbid  and  preexisting  conditions 
may  vary  greatly  in  severity;  for  example,  acute  pneumococcal 
pneumonia  may  vary  greatly  in  extent  of  organ  involvement 
and  in  severity.  Almost  every  publication  on  in-hospital  resus- 
citation has  neglected  to  allow  for  the  magnitude  of  comor- 
bid conditions. 

In-Hospital  Utstein  Variables 

To  improve  reports  of  in-hospital  resuscitation,  the  Utstein 
Task  Force  identified  four  sets  of  variables  that  required  fur- 
ther definition:  hospital  variables,  patient  variables,  arrest  vari- 
ables, and  outcome  variables  (Fig  1 ). 

No  hospital,  researcher,  quality  improvement  advocate, 
or  process  evaluator  will  be  able  to  collect  all  of  these  vari- 
ables. Much  of  the  data  discussed  will  be  collected  only  for 
specific  purposes.  For  example,  resuscitation  attempts  are  crit- 
ical events  in  the  care  of  a  patient  that  should  be  recorded  as 
a  vital  part  of  the  patient's  medical  record.  Often  these  data 
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Fig.  1.  Four  major  categories  of  variables  for  documenting  in-lnos- 
pltal  resuscitation. 


are  recorded  incompletely  and  inaccurately  in  the  rushed  tur- 
moil of  in-hospital  resuscitation.  The  minimum  data  elements 
related  to  individual  resuscitation  attempts  that  should  be  col- 
lected are  defined. 

Outcome  measurements  for  interhospital  or  intrahospital 
comparisons  or  specific  research  projects  require  a  descrip- 
tion of  the  context  of  the  resuscitation.  This  context  includes 
hospital  variables  as  well  as  patient  variables.  Definitive  eval- 
uation of  resuscitation  efforts  requires  measurement  of  out- 
come variables,  either  immediate,  intermediate,  or  long  term. 
Outcome  evaluations,  however,  require  following  the  patient 
outside  tlie  hospital,  a  task  that  requires  a  large  amount  of  time, 
energy,  and  personnel  resources. 

Patient  Variables 

Table  1  lists  the  patient  variables  that  the  task  force  rec- 
ommends be  reported.  In  selecting  the  required  variables,  the 
task  force  sought  to  include  variables  for  which  there  is  evi- 
dence of  an  association  with  differences  in  survival  rates.  Table 
1  defines  these  variables  and  provides  directions  or  comments 
for  their  use.  Many  of  these  variables  are  self-explanatory  and 
descriptive.  Tlie  definitions  and  directions  for  some  variables 
are  expanded  below. 

Age.  Some  studies  have  linked  older  age  to  poor  outcome  fol- 
lowing out-of-hospital  cardiopulmonary  arrest  and  resusci- 
tation.'^'" In  other  studies,  however,  age  alone  was  not  shown 
to  be  an  independent  detenninant  of  survival."**"  The  observed 
differences  in  the  effect  of  age  on  out-of-hospital  and  in-hos- 
pitai  arrest  survival  are  difficult  to  separate  from  the  effects 
of  comorbid  conditions." 

Age  categories  should,  at  a  minimum,  separate  pediatric 
data  from  adult  data  and  should  stratify  the  adult  population. 
Adolescents  are  a  difficult  group  to  classify,'"'  '''  Studies  on 


the  incidence  of  ventricular  fibrillation  (VF)  in  various  age 
groups,  for  example,  have  yielded  conflicting  results.  These 
differing  results  stem,  in  some  degree,  from  whether  to  group 
adolescents  with  adults  or  children.'"* '-  The  context  of  the  study 
determines  the  designation:  adolescents  may  be  included  in 
pediatric  studies  provided  they  are  separated  from  younger 
children  or  in  adult  studies  provided  they  are  separated  from 
older  adults.  Because  no  single  age  is  consistently  used  to  sep- 
arate children  from  adults,  the  following  age  categories  and 
subsets  (the  convention  is  that  the  year  of  age  advances  on 
the  exact  anniversary  of  birth)  are  recommended: 

•  Infant:  0  to  12  months 

Report  the  following  age  subsets: 

•  0  to  30  days 

•  31  days  to  12  months 

•  Child:  1  to  <  20  years 

Report  the  following  age  subsets: 

•  1  to  <  3  years 

•  3  to  <  8  years 

•  8  to  <  14  years 

•  14  to  <  20  years 

•  Adult:  20  years  and  older 
Report  the  following  age  subsets: 

•  20  to  <  25  years 

•  25  to  <  35  years 

•  35  to  <  45  years 

•  45  to  <  55  years 

•  55  to  <  65  years 

•  65  to  <  75  years 

•  75  to  <  85  years 

•  85  and  older 

Gender.  Researchers  have  paid  increasing  attention  to  the  role 
of  gender  in  cardiovascular  disease  in  terms  of  risk  factors,'-'-^ 
outcomes.-''^'''''  and  treatment  differences.*'"  ''*'  The  task  force 
recommends  recording  the  gender  of  all  patients. 

Witnessing  and  Monitoring  of  Event.  Witnessed  cardiac 
arrests  are  those  that  are  seen,  heard,  or  monitored.  All  wit- 
nessed arrests  should  be  further  classified  as  monitored  (more 
often  in  intensive  care  units  [ICUs]  or  telemetry  units)  or 
unmonitored  (more  frequently  in  locations  that  involve  less 
critical  care)  because  monitoring  is  likely  to  influence  other 
patient  variables.  Patients  whose  cardiac  arrests  are  not  wit- 
nessed have  markedly  reduced  chances  of  successful  resus- 
citation and  should  be  considered  separately. 

Location  of  Event.  In  view  of  the  differences  in  case  mix  and 
likely  response  interval  in  different  areas  of  the  hospital,  doc- 
umentation of  the  patient's  location  at  the  time  of  cardiac  arrest 
is  considered  an  essential  patient  variable.  Table  1  lists  rec- 
oiniiiended  location  categories. 
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Table  I .      In-Hospital  Resuscitation  Data:  Recommendations  for  Information  to  Report  on  Individual  Patients* 


Data  Element 


Priority 


Directions  or  Comments 


Patient  vciritihles 
Patient  name  (collect 
For  medical  record,  not 
data  reports) 


Someone  who  occupies  a  hospital 
bed:  no  duration  of  occupancy 
required  (eg.  >  24h). 


Patient  identifier 

Allows  tracking  of  all  hosp 
subsequent  audit  records. 

ital  and 

Essential 

Dale  of  birlh 

Self-explanatory 

Essential 

Date  of  admission 

Self-explanatory 

Essential 

Age 

Self-explanatory 

Essential 

Gender 

Self-explanatory 

Essential 

Height 

Self-explanatory 

Essential 

Weight 

Self-explanatory 

Essential 

Witnessing/  monitoring 

Resuscitation  emergency  was  seen. 

Essential 

of  event 

heard,  or  monitored. 

Location  of  event 

Area  of  hospital  where  event  was 

Essential 

recognized. 

ALS  interventions  in 
place  at  time  of  event 

Previous 

cardiopulmonary 

events 


Reason  for  admission 


Preevent  functional 
capacity 

Comorbid  conditions 


Event  varicibles 
Immediate 
precipitating  cause 


Resuscitation 
attempted 


Initial  resuscitation 
condition 
Initial  rhythm 


Method  to  time  events 
and  intervals 


Interventions  in  place  and  available  at 
time  of  event. 

Location  and  number  of  previous  full 
cardiac  events  that  required 
resuscitation  attempts;  previous  events 
must  have  occurred  >  24  h  before 
index  event. 

Full  clinical  details  and  diagnoses  may 
not  be  immediately  available  to  the 
event  team.  Summary  categories  can 
be  used. 

Use  CPC  score  based  on  chart  re%  iew. 
family  or  staff  interviews,  and 
information  recorded  at  admission. 
Major  medical  and  surgical  conditions 
present  at  time  of  event  and  judged 
most  related  to  event. 


Iminediate  trigger  for  cardiorespiratory 
event. 


Airway  interventions,  chest 
compressions,  defibrillation,  or  DNAR 
status.' 


Condition  of  patient  at  time  of  arrival 
of  first  healthcare  professional. 
First  monitored  cardiac  rhythm 
recorded  after  call  for  help. 

Audit  forms  should  use  24-h  clock 
time.  An  interval  is  the  duration  of  time 
between  timed  events. 


Essential 
Essential 


Tabulate  separately  outpatients  who  have  events  inside 
the  hospital  and  patients  who  have  events  in-hospital  but 
whose  original  arrest  was  outside  the  hospital.  Patient 
confidentiality  mu.st  be  respected  in  all  data  acquisition 
and  reporting. 

In  US,  social  security  number  recommended;  may  be 
hospital  number.  Patient  confidentiality  rules  must  apply. 
Record  as  dd/mm/y. 
Record  as  dd/mm/y. 

Record  as  years  and  months/ 1 2  for  patients  <  21  y. 
Record  as  male,  female,  unknown. 
Record  in  metric  .scale.  Essential  for  infants  and  children. 
Record  in  kilograms.  Essential  for  infants  and  children. 
Record  as  yes,  no,  or  unknown.  For  yes,  indicate  whether 
is  was  monitored  or  unmonitored. 
Record  as  general  care  floor,  emergency  department, 
operating  suite,  intensive  care  unit,  coronary  care  unit, 
postanesthetic  recovery  area,  diagnostic  or  treatment  unit, 
outpatient  evaluation  unit,  or  other  in-hospital  area. 
Record  the  following:  endotracheal  intubation,  mechanical 
ventilation.  IV  access,  intra-arterial  catheterization,  IV 
medications,  and  implantable  defibrillator-cardioverter. 
Record  the  number  of  previous  cardiac  events  in  the 
following  categories:  out-of-hospital;  in-hospital.  prior 
admissions;  in-hospital.  .same  admission  (only  if  >  24  h 
before  index  arrest). 

Record  as  cardiac  (medical  and  surgical);  noncardiac, 
medical;  surgical,  procedural  (scheduled/elective, 
scheduled/nonelective,  or  nonscheduled/emergent);  or 
trauma,  multiple  reasons. 

See  detailed  definitions  of  CPC  score  under  "Outcome 
variables'  below.  Use  pediatric  modifications  for  patients 
<  18  y." 

Record  major  ICD-9-CM  codes  entered  in  medical  record 
attestation  sheet  or  discharge/transfer  or  death  summary. 
Indicate  whether  autopsy  was  performed,  and  record 
major  cause  of  death,  using  autopsy  information  or  death 
certificate. 

Record  as  lethal  airythmia,  myocardial 

ischemia/infarction,  hypotension,  respiratory  depression, 

metabolic,  other,  or  unknown.  The  immediate  trigger  may 

be  uncertain. 

Indicate  yes  or  no  (template  boxes  2  and  3).  If  yes.  list  all 

of  the  following  possibilities  used:  airway  only, 

defibrillation  only,  chest  compressions  only,  or 

combination  interventions.  If  no,  indicate  whether  patient 

was  found  dead;  resuscitation  attempt  considered  futile,  or 

DNAR  order  existed. 

Record  yes  or  no  for  presence  of  apnea,  pulselessness, 

and  unconsciousness. 

Record  at  VT/VF.  asystole,  pulseless  electrical  activity, 

bradycardia,  or  normal  perfusing  rhythm  (template  boxes 

5  and  6). 

Establish  hospital-wide  synchronization  of  clocks. 

Defibrillator  clock  can  and  should  be  standard 

synchronization  clock  for  all  interventions  during 

resuscitation  effort. 
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Data  Element 


Priority 


Directions  or  Comments 


Time  collapse  noted 


Time  CPR  team  called 


Time  CPR  team 
arrives 


Time  arrest  confirmed 


Time  CPR  started 


Time  CPR  stopped 


Time  of  first 
defibrillatory  shock 


Time  advanced  airway 
achieved 


Time  of  first  IV  dose  of 
medication 


Timeof  ROSC 


TimeofendofROSC 


Time  at  which  victim  was  seen  or 
heard  to  collapse. 


Time  of  call  to  hospital  switchboard  to 
mobilize  cardiac  event  team. 

Time  of  arrival  of  personnel  specifically 

responsible  for  performing 

resuscitation. 

Best  estimate  of  time  of  professional 

confirmation  of  absence  of  central 

pulse. 

Time  of  first  chest  compressions. 


Time  chest  compressions  stopped,  not 
to  be  resumed;  represents  either  time 
of  death  or  time  of  ROSC. 


Time  of  first  and  all  subsequent 
defibrillations  should  be  recorded. 

Time  of  achievement  of  advanced 

airway  management  (not  when  first 

attempt  is  made). 

Time  of  completion  of  administration  of 

first  dose  of  epinephrine,  adrenaline,  or 

other  medication. 

Return  of  any  palpable  central  pulse  in 

the  absence  of  ongoing  chest 

compressions.  When  intra-arterial  BP 

recording  is  present,  a  systolic  BP 

>  60  mm  Hg  is  equivalent  to  a 

palpable  central  pulse. 

Applies  to  patients  who  have 

unsustained  ROSC  or  who  died  in 

hospital. 


For  patients  on  telemetry,  onset  may  be  evident  from 

telemetry  monitor;  however,  resuscitation  cannot  begin 

until  patient  is  physically  located.  Hence,  this  is  the  time 

to  be  recorded  for  audit  purposes. 

A  listing  of  all  cardiac  event  calls  should  be  kept  by  the 

hospital  switchboard  and  audited  against  return  of 

cardiac  event  report  forms  on  a  monthly  basis. 

Does  not  apply  in  settings  where  specific  event  teams  do 

not  e.\ist.  In  emergency  department,  eg.  team  is 

constantly  present. 

Normally  confirmed  by  first  healthcare  professional  at  the 

scene  of  the  event. 

Record  provider  of  first  CPR  for  audit  purposes.  Record 

as  nurse,  clinical  assistant,  physician,  respiratory 

therapist,  or  other. 

Most  forms  with  resuscitation  matrixes  allow  space  to 

record  that  CPR  was  stopped  and  started  multiple  times 

during  "stuttering"  events.  In  Utstein  style,  multiple 

starting  and  stopping  is  unnecessary;  report  only  final 

events. 

Newer  defibrillators,  especially  shock  advisory  devices. 

possess  event  documentation  capabilities  that  facilitate 

recording  this  information. 

Advanced  airway  management  includes  endotracheal 

intubation  or  alternative  airway  strategies  (laryngeal  mask 

airway  or  esophageal  obturator  airway). 

The  time,  dose,  and  route  of  administration  of  all  drugs 

should  be  recorded. 

Record  time  ROSC  was  achieved.  Record  as  yes,  never 
achieved,  or  achieved  but  not  sustained  (template  bo.\  9). 


Categorize  as  never  achieved,  <  20  min;  >  20  min  but 
<  24  h;  or  >  24  h  (template  box  9). 


Outcome  variables 
Date  and  time  of 
in-hospital  death 

Prcdealh  status 


Date  and  time  of 
hospital  discharge  or 
transfer 

Glasgow  Coma  Score 


Applies  to  patients  with  ROSC  >  24  h. 


After  arrest,  clinical  status  of  patients 
who  have  ROSC  may  be  reclassified. 


Self-explanatory 


Allows  calculation  of  length  of  hospital  stay  and  hospital 
survival  after  ROSc;  not  applicable  for  patients  who 
survive  to  be  discharged  from  hospital  (template  box  9). 
Record  as  not  applicable  (patient  survived  to  discharge), 
full  resuscitation  status,  changed  to  DNAR,  support 
withdrawn  after  ROSC,  declared  brain  dead,  or  referred 
for  organ  donation  (template  box  9). 
Allows  calculation  of  length  of  stay  for  successfully 
resuscitated  patients.  Record  as  not  applicable  (patients 
not  resuscitated  or  died  in  hospital)  or  dd/nim/y  (template 
box  10). 

Record  every  24  h  after  ROSC,  at  time  of  discharge  until 
stable,  at  6  mo  and  at  1  y.  For  patients  who  die  in 
hospital,  record  best  achieved.  Record  separate  scores 
for  eye-opening  response  to  speech  and  pain  (1—+).  verbal 
response  to  speech  and  pain  (1-5).  and  motor  response 
to  voice  commands  and  painful  stimuli  (1-6).  Note  that 
eye  opening  (.^-4),  verbal  response  (6),  motor  response  (.5) 
constitutes  "awake"  (see  lime  of  awakening). 
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Data  Element 


Priority 


Directions  or  Comments 


Time  of  awakening 


Alive  at  6  mo,  at  1  y 


Date  of  death  after 
hospital  discharge 


Principle  cause  of 
death 


Immediate  mechanism 
of  death 


Audit  of  resuscitation 
attempt 


Patient  is  considered  awake  if  he  or  she 
responds  appropriately  to  commands 
makes  spontaneous  verbal  statements, 
makes  appropriate  eye  contact,  makes 
appropriate  motor  responses,  or  appears 
conscious  and  oriented. 
Self-explanatory 

Applies  to  patients  who  are  discharged 
alive  from  hospital. 

Applies  to  patients  who  die  after 
discharge. 


Applies  to  patients  who  die  after 
discharge. 


Self-explanatory 


Record  separate  score  for  5  components.  Record  at  time 
of  discharge,  6  mo,  and  1  y.  For  patients  who  die  in 
hospital,  record  best  CPC  achieved.  0  =  NA,  not 
discharged  alive. 

1  =  Good  cerebral  performance.  Conscious,  alert,  able  to 
work  and  lead  a  normal  life.  May  have  minor 
psychological  or  neurological  deficits  (mild  dysphagia, 
hemiparesis,  or  minor  CNS  abnormalities). 

2  =  Moderate  cerebral  disability.  Conscious,  sufficient 
cerebral  function  for  part-time  work  in  sheltered 
environment  or  independent  activities  of  daily  life  (eg, 
dressing,  traveling  on  public  transportation,  preparing 
food).  May  have  hemiplegia,  seizures,  ataxia,  dysarthria, 
dysphagia,  or  permanent  memory  or  mental  changes. 

3  =  Severe  cerebral  disability.  Conscious,  dependent  on 
others  for  daily  support  because  of  impaired  brain 
function  (ie,  lives  in  an  institution  or  at  home  with 
exceptional  family  effort).  At  least  limited  cognition; 
includes  a  wide  range  of  cerebral  abnormalities  from 
independent  existence  to  paralytic  and  able  to 
communicate  minimally. 

4  =  Comatose,  vegetative  state.  Not  conscious;  unaware 
of  surroundings,  no  cognition;  no  verbal  or  psychological 
interactions  with  environment. 

5  =  Brain  death/organ  donation  candidate 

Record  as  interval,  in  hours,  from  arrest  to  awakening.  An 
interval  of  6-24  h  may  be  used  when  awakening  event  is 
imprecise. 


Record  as  yes  (only  if  confirmed  by  reliable  means,)  no.  or 

unknown. 

Allows  calculation  of  length  of  survival.  Record  as  still 

alive,  survival  status  unknown  (dd/mm/y)  (template  boxes 

11  and  12). 

Record  as  cardiac,  other  medical,  trauma,  or  other.  Add 

lCD-CM-9  codes  when  possible.  Indicate  source  of 

information  for  cause  of  death  (medical  records,  death 

certificate,  autopsy,  persona  physician,  or  other) 

(template  box  12). 

Record  as  sudden  cardiac  death,  acute  myocardial 

infarction,  CHF,  CVA.  other  medical,  trauma,  other,  or 

unknown  (template  box  12). 

To  assess  quality  of  resuscitation  attempt,  review  time  of 

team  arrival,  time  of  equipment  arrival,  equipment 

function,  team  leadership,  and  task  performance.  The 

audit  form  can  be  developed  as  a  separate  form  used  for 

quality-assessment  purposes  and  therefore  does  not 

become  part  of  the  patient's  medical  record.  Data  items 

can  be  phrased  as  yes  or  no  questions;  space  should  be 

allocated  for  comments  on  problems  experienced  during 

resuscitation. 


ALS  indicates  advanced  life  support;  BP,  blood  pressure.  CHF.  congestive  heart  failure;  CNS,  central  nervous  system;  CPC.  Cerebral  Performance  Category;  CPR.  cardiopul- 
monary resuscitation;  CVA,  cerebrovascular  accident;  DNAR,  do  not  attempt  resuscitation;  ICD-9-CM.  International  Classification  of  Diseases,  9lh  ed;  IV,  intravenous; 
Rose,  return  of  spontaneous  circulation;  and  VTA^,  ventricular  tachycardia/ventricular  fibrillation. 

*See  Fig  5  for  an  example  form  incorporating  these  recommendations. 

tA  directive  was  entered  into  the  medical  record  before  the  event  slating  that  medical  personnel  should  not  attempt  resuscitation. 
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Advanced  Life  Support  Interventions  in  Place  at  Time  of 
Arrest.  Some  resuscitation  interventions  are  often  instituted 
before  a  patient  experiences  an  actual  resuscitation  emergency. 
For  example,  any  of  the  following  interventions  may  be  in 
place  when  resuscitation  begins:  monitor  and  defibrillator, 
mechanical  ventilation,  inffavenous  pressor  or  inotropic  agents, 
or  intravenous  antianhythmic  agents.  Survival  rates  for  such 
a  heterogeneous  group  of  patients  will  likely  be  affected  by 
the  presence  of  these  interventions  as  well  as  by  the  condi- 
tion of  the  patients  before  the  emergency.  To  illustrate,  the 
outcome  probability  for  VF  anest  will  likely  differ  markedly 
for  a  patient  who  is  intubated  and  on  a  ventilator  compared 
with  a  patient  without  special  surveillance  in  a  general  ward. 
Table  1  describes  a  number  of  interventions  that  should  be 
noted  if  present  at  the  time  of  arrest. 

Previous  Cardiopulmonary  Arrest.  Surv  ival  of  a  recent  cat  - 
diac  aiTest  constitutes  a  significant  comorbid  condition  for 
future  arrests  and  resuscitations.  Recommendations  on  how 
to  analyze  patients  who  have  had  multiple  arrests  and  have 
undergone  previous  resuscitations  are  discussed  in  the  sec- 
tion on  template  box  9. 

Reason  for  Admission.  The  task  force  recommends  placing 
patients  into  several  categories  on  the  basis  of  the  major  rea- 
son for  hospital  admission  (Table  1 ).  These  categories  pro- 
vide information  on  significant  comorbid  conditions  that  would 
otherwise  confuse  the  results  of  resuscitation  attempts.  For 
example,  patients  hospitalized  for  medical  reasons  tend  to  have 
different  causes  of  an-est  and  different  resuscitation  outcomes 
than  patients  admitted  for  surgery  or  out-of-hospital  trauma. 

Prearrest  Functional  Capacity.  Resuscitation  outcomes  can 
be  evaluated  only  by  comparing  postresuscitation  .status  with 
prearrest  status.*"^  A  simple,  validated  tool  for  this  purpose  is 
lacking.  The  formal  tools  that  can  be  used  after  the  airest  are 
almost  never  applied  before  aiTest.  Furthermore,  the  optimal 
timing  of  the  prearrest  evaluation  of  function  is  unclear:  should 
the  level  of  function  be  recorded  immediately  before  the  arrest, 
at  the  time  of  admission,  or  at  some  time  before  admission? 
The  Glasgow-Pittsburgh  outcome  categories,  including 
the  Glasgow  Coma  Score,''"* '"  the  Cerebral  Performance  Cat- 
egories (CPCs),  and  the  Overall  Performance  Categories 
(OPCs)"  ''-  are  the  most  widely  used  tools  to  evaluate  func- 
tional outcome  following  resuscitation  in  adults.  Numerous 
oul-of-hospital  studies  have  followed  the  recommendations 
of  the  Lltstein  style  in  this  respect.^'  These  categories  were 
modified  and  validated  for  use  in  children. '■*  They  appear  suf- 
ficiently broad  so  that  the  required  information  may  be  reli- 
ably derived  from  retrospective  chart  review,  although  this 
has  not  been  confirmed.  The  task  force  recommends  some 
attempt  to  reci)rd,  through  chart  review  or  patient  or  family 
interview,  the  CPC  and  the  OPC  (using  pediatric  modifica- 
iions  if  appropriate)  at  the  time  of  hospital  admission. 


Comorbid  Conditions.  Comorbid  conditions  have  a  pow- 
erful influence  on  the  outcome  of  patients  treated  for  out-of- 
hospital  VF.^'^  A  comorbidity  index  derived  from  a  medical 
history  of  10  chronic  conditions,  medication  use,  and  recent 
symptoms  was  strongly  linked  to  survival. ^^  Only  one  pub- 
lished study  of  in-hospital  arrest  patients  considered  these 
comorbid  conditions.'"  Nevertheless,  the  task  force  recom- 
mends recording  the  presence  of  major  comorbid  conditions. 
The  likelihood  that  these  comorbid  conditions  will  strongly 
influence  resuscitation  outcomes  possesses  a  high  degree  of 
face  validity.  No  single  validated  method  exists  to  describe 
comorbidity  in  hospitalized  patients.  Although  this  is  an  impor- 
tant area  for  future  research,  the  issue  of  comorbidity  cannot 
be  ignored  while  awaiting  future  studies.  The  task  force  rec- 
ommends using  the  International  Classification  of  Diseases, 
ninth  edition  (ICD-9-CM),  to  de.scribe  comorbid  conditions. 
Because  ICD-9-CM  coding  is  completed  only  at  discharge 
or  death  of  the  patient,  care  must  be  taken  to  include  only  the 
major  ICD-9-CM  codes  present  before  the  arrest. 

The  ICD-9-CM  codes,  however,  have  limitations.  In  many 
hospitals  ICD-9-CM  codes  and  discharge  and  diagnosis  data 
(often  collected  for  insurance  purposes)  are  generated  more 
to  calculate  hospital  charges  than  to  document  patient  diag- 
noses."''' These  codes  consist  of  a  heterogeneous  group  of 
conditions,  including  diagnoses,  pathological  processes,  symp- 
toms, physical  findings,  test  findings,  and  severity  indicators. 
The  "coiTect"  coding  may  vary  among  providers,  institutions, 
or  regions.  Researchers  need  some  method  to  group  ICD-9- 
CM  codes  to  enable  meaningful  comparisons  of  outcomes 
between  population  subgroups.  The  BRESUS  investigators 
used  eight  groupings  of  ICD-9-CM  codes  to  classify  a  large 
number  of  ICD-9-CM  codes."  This  grouping  may  be  useful, 
although  others  may  be  valid. 

Severity  Estimates.  The  severity  of  a  patient's  prearrest  con- 
dition may  ceilainly  affect  clinical  outcome.  No  simple,  val- 
idated severity  classification  system  is  appropriate  for  both 
ICU  and  non-ICU  patients.  Tlie  Utstein  Task  Force  considered 
a  number  of  existing  severity  classification  systems.  The  Acute 
Physiology  and  Chronic  Health  Evaluation  (APACHE  II  or 
III)  scoring  system  for  patients  in  the  ICU™  **"  is  used  in  many 
critical  care  units,  but  it  is  complex  and  designed  solely  for 
ICU  patients.  Some  research  has  addressed  the  problem  of 
predicting  failure  to  survive  after  in-hospital  CPR.'"  '*'■'''' The 
Pre-Arrest  Morbidity  (PAM)  Score  includes  comorbidity  fac- 
tors but  has  been  validated  only  as  an  instrument  to  predict 
outcome  following  cardiac  arrest.'*'"'*'^  The  Prognosis-After- 
Resuscitation  (PAR)  Score  has  fewer  vmiables  than  the  PAM 
score  and  in  Ireland  was  better  at  predicting  patients  unable 
to  survive  in-hospital  resuscitation. **"*  The  Therapeutic  Inter- 
vention Scoring  Sy.stem  (TISS )*"'■"  and  the  modified  TISS 
(for  non-ICU  patients)  are  limited  because  they  refiect  more 
the  therapy  provided  than  the  severity  of  the  patient's  illness. 
The  various  revisions  of  the  New  York  Heart  Association 
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functional  classification  are  too  nonspecific  and  broad.**  At 
this  time  the  task  force  recommends  use  of  the  most  appro- 
priate validated  severity  classification  system  for  the  pop- 
ulation studied. 

Other  iUTest  data,  including  location  (ICU  versus  ward)  and 
concurrent  therapeutic  interventions  (eg.  mechanical  venti- 
lation or  administration  of  vasopressors)  (.see  below)  may  pro- 
vide some  suiTogate  information  to  suggest  the  severity  of  ill- 
ness. Research  is  necessary  to  establish  whether  these  proxy 
measures  are  valid  surrogates  for  classification  of  severity. 

Race/Ethnicity.  Several  research  projects  have  identified  a 
powerful  association  between  race  and  the  incidence  of 
bystander  CPR,*"  outcomes  of  cardiovascular  disease,''"''-  sur- 
vival of  out-of-hospital  sudden  cardiac  arrest,'"''"'  and  survival 
following  in-hospital  CPR."^  The  outcome  of  resuscitation 
attempts  for  some  ethnic  groups  may  be  influenced  by  addi- 
tional factors  such  as  socioeconomic  status.""'"  inequalities 
in  access  to  health  care,  utilization  of  health  care,  or  provi- 
sion of  health  care. 

The  task  force  recognized  major  differences  in  the  cate- 
gories for  expressing  race  among  countries.  The  racial  mix 
of  patients  in  different  countries  varies  significantly,  and  no 
common  list  of  racial  categories  that  applies  to  all  countries 
can  be  specified.  Any  group  accounting  for  only  a  small  pro- 
portion of  a  study  population  will  seldom  produce  data  that 
can  be  analyzed  meaningfully.  The  task  force  therefore  rec- 
ommends that  researchers  specify  only  those  minorities  or  eth- 
nic groups  that  make  up  a  significant  proportion  of  the  total 
population  of  a  study. 

Socioeconomic  Status.  Some  researchers  have  found  an  asso- 
ciation between  lower  socioeconomic  status  and  lower  rates 
of  survival  of  out-of-hospital  cardiac  arrest.''^  '"*  Researchers 
have  used  a  variety  of  measures  of  socioeconomic  class  in 
other  epidemiological  research,  none  of  which  are  interna- 
tionally accepted.  The  task  force  does  not  recommend  a  sin- 
gle measure  of  socioeconomic  status  to  collect  but  consid- 
ers this  an  interesting  area  for  future  research. 

Event  Variables 

The  major  event  variables  that  should  be  recorded  are 
rhythms,  interventions  performed,  event  times,  and  event 
intervals. 

Rhythms.  The  task  force  recommends  grouping  arrest  rhythms 
into  two  major  categories:  VF/pulseless  ventriculai'  tachycardia 
(VF/VT)  or  non-VFA'T.""'  Non-VFA'T  can  be  subclassi- 
fied  as  either  pulseless  electrical  activity  (PEA)  or  asystole. 
These  rhythms  are  defined  in  template  boxes  5  and  6. 

Interventions.  Essential  interventions  that  should  always  be 
recorded  if  performed  include  the  following: 


•  Defibrillation 

•  Insertion  of  an  artificial  airway,  specified  by  type  (eg, 
endotracheal  tube  or  laryngeal  mask) 

•  Drugs,  including  antiarrhythmic  agents  and 
vasopressors 

•  Pacing,  specified  by  type  (eg,  external  or  internal) 

•  Mechanical  circulatory  assist  devices  (eg,  balloon 
pump  or  cardiopulmonary  bypass). 

Event  Times  and  Event  Intervals.  Table  1  provides  defi- 
nitions and  directions  for  the  recommended  variables.  All  of 
the  following  event  times  are  essential  and  should  be  recorded 
if  relevant  and  available: 

•  Time  of  collapse  (event  onset) 

•  Time  of  call  for  help 

•  Time  of  anival  of  CPR  team 

•  Time  of  confirmed  cardiac  arrest 

•  Time  CPR  started 

•  Time  CPR  stopped 

•  Time  of  first  defibrillatory  shock  (and  all  subsequent 
shocks) 

•  Time  of  advanced  airway  management  (including  intu- 
bation) 

•  Time  of  first  dose  of  intravenous  epinephrine/ 
adrenaline  and  all  other  resuscitation  medications 

•  Time  of  any  return  of  spontaneous  circulation  (ROSC) 
and  of  sustained  ROSC 

•  Time  of  end  of  ROSC 

•  Time  of  abandonment  of  resuscitation  attempt 

Lack  of  clock  accuracy  and  synchronization  can  be  a  major 
problem  in  resuscitation  research.''"'  ""  Hospitals  should  syn- 
chronize the  clocks  used  in  resuscitation  records  to  a  single 
time  source.  Cuirent  defibrillator  models  provide  time  anno- 
tations on  monitor  strips:  therefore,  the  defibrillator  is  the  best 
source  for  clock  synchronization. 

From  the  recorded  event  times  a  variety  of  intervals  (time 
elapsed  between  two  events)  can  be  calculated.  The  following 
intervals  are  recommended  as  the  gold  standard  process  vari- 
ables for  interhospital  and  intrahospital  comparisons: 

•  Interval  from  event  onset  to  start  of  CPR 

•  Interval  from  event  onset  to  first  defibrillation 

•  Interval  from  event  onset  to  advanced  airway  manage- 
ment 

•  Interval  from  event  onset  to  first  administration  of 
resuscitation  medication 

Other  clinically  important  intervals  include  the  following: 

•  Interval  from  event  onset  to  ROSC  (palpable 
spontaneous  pulse) 

•  Interval  of  sustained  ROSC 

•  Interval  from  event  onset  to  CPR  stopped 
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Outcome  Variables 

Resuscitation  aims  to  return  patients  to  their  level  of  health 
before  the  cardiac  arrest.  Resuscitation  outcome  can  be  ex- 
pressed in  one  or  more  of  three  domains:  survival  (did  the 
patient  live?),  longevity  (how  long  did  the  patient  live?),^"'"-"" 
and  quality  of  life  (how  well  did  the  patient  live?)."^'"*  Sur- 
vival can  be  subdivided  further  using  a  time  dimension,  such 
as  immediate  (ROSC),  short  term  (discharged  alive  from  the 
hospital),  or  long  term  (6  to  12  months). 

Quality  of  Life  as  an  Outcome.  Quality-of-life  outcomes 
reflect  the  widely  accepted  concept  that  health  is  not  just  the 
absence  of  disease  and  infirmity  but  also  the  presence  of  phys- 
ical, mental,  and  social  well-being.'"^  Assessment  of  quality 
of  life  as  an  outcome  requires  reference  to  physical,  psycho- 
logical, and  social  domains  of  health.  These  domains  are  mea- 
sured as  either  objective  assessments  of  functioning  or  as  sub- 
jective perceptions.  The  rich  interaction  of  objective  functioning 
and  subjective  perceptions  determine  the  overall  quality  of 
life  for  an  individual.  Two  people  with  the  same  results  on 
objective  measures  of  health  may  have  profoundly  different 
estimates  of  quality  of  life. 

Functional  Outcomes.  Although  many  valid  fiinctional  assess- 
ment instruments  have  been  developed,  no  single  approach 
applies  to  all  patients.  The  Glasgow  Coma  Score,  introduced 
and  validated  for  neurological  assessment  following  trauma, 
is  a  simple-to-record,  reproducible  assessment  of  conscious- 
ness.™ The  three  individual  components  of  the  15-point  score 
(motor  respon.se,  verbal  resfxjn.se,  and  eye  opening)  are  recorded 
separately,  then  in  total,  24  hours  after  the  initial  event.  The 
motor  component  is  best  associated  with  outcome,  particu- 
larly if  the  score  is  recorded  daily  over  time.""*'"''  Record- 
ing of  brain  stem  reflexes  may  add  additional  predictive  value."" 

The  CPC  score  is  one  of  several  instruments  developed 
to  assess  cerebral  performance  outcomes  following  both  trau- 
matic and  anoxic  cerebral  injuries."^-  This  score  approaches 
a  disease-specific  instrument  because  survival  of  cardiac  arrest 
constitutes  survival  of  a  transient,  global  cerebral  ischemic 
or  anoxic  event.  The  CPC  score  has  been  used  to  evaluate  out- 
comes in  several  studies  of  cardiac  arrest  survivors.'"'"'"'' 
However,  its  use  as  a  single  measure  of  neurological  outcomes 
in  cardiac  arrest  survivors  has  been  strongly  criticized."^  Hsu 
et  al"^'  noted  that  in  a  small  group  (n  =  35)  of  cardiac  arrest 
survivors,  the  CPC  score  correlated  poorly  with  subjective 
quality-of-life  assessments  and  results  of  validated  objective 
functional  testing  instruments.  An  additional  useful  measure 
of  minimum  neurological  outcome  is  the  time  to  awakening 
or  return  of  consciousness.'" 

As  minimum  uniform  as.sessments,  the  task  force  rec- 
ommends recording  the  time  to  awakening  and  the  serial  Glas- 
gow Coma  Scores  in  the  immediate  postarrest  period.  These 
measures  will  ilocument  ciihcT  return  of  consciousness  or  per- 
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sistence  of  various  levels  of  the  coma  state.  In  addition,  the 
CPC  should  be  recorded  at  hospital  discharge  and  again  6 
months  to  1  year  after  the  event.  The  Utstein  Task  Force  rec- 
ognizes the  limitations  of  the  CPC  score  and  that  use  of  mul- 
tiple standardized  testing  instruments  is  superior.'"'''  "*  The 
CPC  score  has  the  appeal  of  simplicity  and  practicality. 

For  patients  who  die  between  hospital  discharge  and  1  year 
after  the  arrest,  the  best  functional  status  during  that  year  should 
be  recorded  if  it  is  available  and  practical  to  obtain.  Record- 
ing the  best  functional  status  is  recommended  because  a  sub- 
sequent decline  in  functional  outcome  after  initial  improve- 
ment may  be  unrelated  to  the  arrest.  For  example,  premorbid 
conditions  may  affect  eventual  outcomes  more  than  the  arrest 
episode  itself. 

Additional  Outcome  Assessments.  Length  of  stay  (days  of 
hospitalization)  after  resuscitation  is  a  useful  variable  to  record. 
Length  of  stay  can  help  answer  questions  about  the  value  of 
in-hospital  resuscitation  because  a  number  of  studies  have  doc- 
umented prolonged  hospital  stays  after  resuscitation."''"'''-" 
Patients  may  be  resuscitated  from  a  cardiac  arrest  but  con- 
demned to  live  many  weeks  in  a  severely  compromised  state, 
requiring  costly  intensive  care.  Serious  cost-benefit  concerns 
arise  when  compromised  patients  die  after  prolonged  hospital 
stays,  not  to  mention  the  pain  and  suffering  experienced  by 
the  patient  and  family  members. 

Cost  data  have  not  been  included  in  many  publications  on 
resuscitation. "■*•'-'■'--  The  cost-effectiveness  of  interventions 
such  as  CPR  and  resuscitation,  however,  must  be  evaluated. 
Investigators  should  measure  costs  rather  than  charges  because 
costs  better  represent  the  societal  burden  of  an  intervention 
such  as  CPR.'-'  The  cost  benefit  of  in-hospital  resuscitation 
may  be  expressed  as  the  cost  per  survivor  to  hospital  discharge 
or  the  cost  per  quality-adjusted  life-year.  Calculation  of  total 
costs  includes  the  costs  of  resuscitation,  stay  in  the  ICU,  stay 
in  the  ward,  and  subsequent  nursing  home  or  home  health  costs. 
An  increase  in  sui^vival  rates  will  result  in  lower  costs  per  sur- 
vivor. The  value  of  this  information  may  be  severely  limited 
by  economic  factors  such  as  inflation,  profitability  issues,  cost 
shifting,  reimbursement  policies,  and  variable  national  ap- 
proaches to  healthcare  financing. 

If  the  patient  is  discharged,  researchers  may  record  the  dis- 
charge destination:  home  (or  preevent  residence),  rehabilitation 
facility,  extended-care  facility  (nursing  home),  another  acute 
care  hospital,  or  other.  Although  discharge  destination  is  often 
used  as  a  surrogate  for  neurological  outcome,  reseairhers  should 
record  the  need  for  home  nursing  care  because  discharge  to 
home  may  not  necessarily  represent  a  good  outcome. 

Hospital  Variables 

Hospital  variables  are  required  for  interhospital  compar- 
isons because  the  setting  of  an  arrest  iniluences  resuscitation 
capabilities  and  outcome  data.  However,  no  widely  accepted 
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categorization  of  hospital  variables  exists.  Many  variables  are 
independent  factors  that  may  affect  outcome.  Table  2  provides 
a  checklist  of  information  to  include  on  reports  of  in-hospi- 
tal  resuscitation.  The  task  force  declined  to  recommend  any 
of  these  variables  as  essential  because  the  effect  of  any  of  these 
on  arrest  outcomes  is  speculative.  Additional  research  and  pub- 
lications will  provide  better  guidance. 

Utstein  Template  for  Reporting  Data  From  In- 
Hospital  Resuscitation 

Template  Concept:  What  It  Represents,  How  to  Use  It 

The  Utstein  style  was  created  for  reporting  out-of-hospital 
cardiac  arrest.-'""  The  centerpiece  of  that  work  was  a  tem- 
plate for  uniform  display  of  outcomes.  This  template,  although 
now  used  widely,  is  not  always  used  correctly.  The  template 
concept  is  based  on  the  following  principles: 

•  The  initial  boxes  of  the  template  define  a  population; 
this  population  must  be  accounted  for  in  subsequent 
boxes  of  the  template. 

•  The  number  of  each  box  serves  both  as  the  numerator 
for  the  box  above  it  and  as  the  denominator  for  the  box 
below  it. 

•  The  template  displays  a  central  "trunk,"  which  is 
considered  the  most  important  subpopulation  to  report. 

•  Depending  on  the  objectives  of  the  study,  several 
branches  can  be  identified  and  analyzed,  analogous  to  a 
hierarchical  filing  system  or  pull-down  menus  in  the 
organization  of  computer  files. 

•  Although  numerous  branches  of  the  algorithm  can  be 
developed,  in  most  instances  this  is  not  necessary. 

•  Concerns  about  sample  size  will  necessitate  combining 
rather  than  splitting  population  subsets.  Investigators 
should  make  clear  which  subsets  are  being  considered 
and  which  have  been  combined  or  subdivided. 

Template  Boxes  (Fig  2) 

Template  Box  1:  In-Hospital  Patients  With  a  Pulse:  This 
template  box  provides  the  conceptual  starting  point  to  ana- 
lyze resuscitation  results  obtained  in  a  hospital.  Researchers 
do  not  need  to  determine  this  exact  number  because  it  is  not 
required  for  later  outcome  calculations.  This  population  is  anal- 
ogous to  the  "population  served"  in  out-of-hospital  statistics.-''* 
Any  patient  arriving  at  the  hospital  with  a  spontaneous  pulse 
becomes  a  candidate  for  later  resuscitation  attempts.  Include 
all  patients  who  occupy  a  hospital  bed.  No  minimum  stay,  such 
as  more  than  24  hours,  is  recommended.  Include  patients  who 
experience  an  arrest  in  the  emergency  department  or  casu- 
alty suite. 

Exclude  from  analysis  (or  report  as  separate  subsets  if  these 
patients  represent  an  area  of  particular  interest)  persons  brought 


to  the  hospital  for  pronouncement  of  death  and  persons  who 
do  not  occupy  a  bed,  such  as  outpatients  or  clinic  attendees 
who  suffer  a  cardiac  arrest  inside  the  hospital.  Finally,  report 
separately  persons  who  originally  had  an  arrest  outside  the 
hospital  and  were  brought  to  the  emergency  department  after 
ROSC  or  with  continuing  CPR.  These  patients  more  prop- 
erly belong  in  the  original  out-of-hospital  template. 

Template  Box  2:  Cardiac  Arrest,  No  Resuscitation  At- 
tempted: 

•  Patients  designated  as  DNAR 

•  Patients  not  designated  as  DNAR 

•  Found  dead 

•  Considered  futile 

Some  patients,  for  reasons  of  self-determination,  living  wills, 
advance  directives,  or  medical  indications,  should  not  receive 
attempted  resuscitation.  Most  hospitals  have  mechanisms  to 
identify  these  patients.  These  patients  do  not  belong  in  a  denom- 
inator for  calculating  in-hospital  survival  rates  and  should  be 
separated  from  the  main  branch  of  the  template. 

The  task  force  endorses  use  of  the  term  "do  not  attempt 
resuscitation"  (DNAR).  It  is  inappropriate  and  misleading  to 
use  a  term  such  as  "do  not  resuscitate."  which  implies  to  pa- 
tients, family,  and  friends  that  personnel  could  have  resus- 
citated a  patient  if  they  had  wished.  The  term  DNAR  offers 
a  more  accurate  assessment  of  the  reality  of  resuscitation 
attempts. '-•* 

It  is  recognized  that  there  will  be  additional  patients  for 
whom  no  resuscitation  attempts  will  be  made.  The  two  major 
groups  are  patients  found  dead  in  bed  or  elsewhere  in  the  hos- 
pital and  patients  for  whom  the  response  teams,  for  a  vari- 
ety of  reasons,  considered  resuscitation  efforts  futile. 

Template  Box  3:  Attempted  In-Hospital  Resuscitations: 

•  Total 

•  Defibrillation  only 

•  Chest  compressions  only 

•  Airway  interventions  only 

•  Combination  interventions 

Any  meaningful  resuscitation  attempt  by  appropriate  health- 
care providers  qualifies  as  attempted  in-hospital  resuscitation 
(template  box  3).  Stopping  resuscitation  efforts  because  the 
patient  failed  to  respond  to  initial  ACLS  efforts  represents  an 
attempted  resuscitation.  If  rescuers  inadvertently  provided  a 
full  resuscitation  attempt  to  a  DNAR  patient,  this  is  an  attempt. 
If  only  a  momentary  attempt  was  made  while  personnel  con- 
firmed the  DNAR  status  or  because  of  immediate  discovery 
or  determination  that  resuscitation  is  not  indicated,  the  "no 
resuscitation  attempted"  classification  should  be  selected. 
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Table  2.      Checklist  of  Information  To  Include  in  Repoils  on  In-Hospital  Resuscitation 

Setting 

•  Care  level  of  hospital  (primary,  secondary,  or  tertiary) 

•  Total  number  of  hospital  beds 

•  Total  beds  allocated  to 

-  Intensive  care  units,  coronary  care  units 

-  General  or  ward 

-  Einergency  department 

•  Annual  number  of  admissions 

Resuscitation  management 

•  Describe  general  treatment  approach  (whether  by  immediately  available  personnel  or  by  designated  cardiac  arrest  responders) 

•  State  response  origin  (whether  on-site  or  from  location  distant  from  arrest) 

•  Describe  composition  of  arrest  team,  both  professional  level  and  treatment  capabilities  {eg.  can  nurses  perform  defibrillation  or  endotracheal 
intubation?) 

•  Describe  method  for  activating  arrest  response  (whether  by  general  broadcast  public  alert  or  local  audio  alert,  alerting  device  carried  by  response 
team  members) 

•  List  equipment  usually  available  (defibrillators  |conventional.  automated,  or  both],  endotracheal  intubation  apparatus,  intravenous  medications, 
other) 

•  Describe  type  of  resuscitation  training  for  response  personnel  (ACLS  training,  BLS,  defibrillation) 

•  Describe  types  of  treatments  and  treatment  protocols  (eg,  are  they  consistent  with  AHA/ERC  guidelines?) 

•  List  average  number  of  resuscitations  attempted  each  year 

Gold  standard  process  intervals 

•  Record  median  response  intervals  from  onset  of  emergency  to  start  of  basic  CPR 

•  Record  interval  from  collapse  to  first  defibrillatory  shock  for  patients  in  VF 

•  Record  interval  from  collapse  to  endotracheal  intubation 

•  Record  interval  from  collapse  to  first  intravenous  administration  of  epinephrine 

Resuscitation  outcomes 

•  Provide  data  to  allow  calculation  of  the  following  survival  rates:* 

-  Percent  survival  from  arrest  to  successful  resuscitation  (ROSC  >  24  h) 

-  Percent  survival  from  successful  resuscitation  (ROSC  >  24  h)  to  discharge 

-  Percent  survival  from  succes.sful  resuscitation  (ROSC  >  24  h)  to  I  y 

-  Percent  survival  from  arrest  to  discharge 

-  Percent  survival  from  discharge  to  1  y 

-  Percent  survival  from  arrest  to  1  y 

•  For  each  survivor  alive  at  1  y.  determine 

-  Number  of  attempted  resu.scitations 

-  Number  of  initial  survivors  (ROSC  >  20  min) 

-  Number  surviving  first  24  h 

-  Number  leaving  hospital  alive 

•  To  adjust  for  reattempts  and  rearrests,  calculate 

-  Percent  survival  froin  arrest  to  discharge  per  patient  with  >  1  arrest 

-  Percent  survival  from  arrest  to  discharge  per  total  resuscitation  attempts 

-  Percent  successful  resuscitations  (ROSC  >  24  h)  per  total  resuscitation  attempts 

•  For  patients  who  have  ROSC  >  24  h.  report 

-  Median  length  of  hospital  stay 

-  Median  cost  and  charges  (distinctions  between  hospital  costs  and  patient  charges  should  be  appreciated  and  clarifying  statements  provided 
in  report) 

-  Destination  of  discharged  patients  (home,  minimal  to  highly  skilled  nursing  facility,  custodial  care  facility,  other) 

•  For  patients  who  had  any  RC^SC  but  died  in  hnspiial.  report 

-  Percent  declared  DNAR 

-  Percent  who  had  support  withdrawn 

-  Percent  who  had  brain  death  established 

-  Percent  who  had  organ  ilonor  status  declared 

•  For  patients  discharged  from  hospital,  report 

-  Distribution  of  survivors  within  CPCs  (percent  in  level  1.  Ic\el  2.  etc) 

-  CPCs  for  survivors  who  live  >  6  ino 

-  CPCs  for  survivors  who  live  >  1  y 

•  Time  trends 

-  Record  outcomes  listed  above  on  an  annual  basis  and  compaie  changes  over  lime 
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Table  2.      Continued 


Ethical  considerations 

•  DNAR  status  (describe  hospital's  DNAR  policy,  eg,  are  advance  directives  discussed  at  admission?  who  determined  DNAR?  how  are  patient 
wishes  identified?  can  physicians  declare  DNAR  status  on  the  basis  of  medical  futility  alone  without  discussing  with  patients,  family  members, 
or  surrogates?) 

•  Informed  consent  (describe  how  informed  consent  is  obtained  when  resuscitation  research  protocols  exist,  eg,  are  protocols  submitted  to  an 
institutional  review  board?) 

•  Patient  confidentiality  {describe  how  patient  confidentiality  is  preserved  in  review  of  in-hospital  research  outcomes,  particularly  measurements 
of  postresuscitation  functional  status) 

•  Organ  donation  (when  relevant,  describe  hospital  policy  on  resuscitation  for  organ  donation) 

•  Practicing  procedures  on  the  newly  dead  (report  whether  hospital  personnel  are  allowed  to  practice  resuscitation  procedures  on  the  newly  dead; 
if  so,  describe  hospital  policy  and  whether  consent  is  obtained  from  relatives) 

•  Presence  of  relatives  during  resuscitation  attempt  (report  whether  this  practice  is  allowed  and  how  it  is  handled) 

•  Care  of  survivors  (describe  any  extra  steps  the  hospital  supports  to  provide  quiet  rooms,  chaplains  on  call,  social  workers,  grief  training 
for  personnel) 


ACLS  indicates  advanced  cardiac  life  support;  AHA.  American  Heart  Association;  BLS,  basic  life  suppon;  CPC,  Cerebral  Performance  Category;  CPR.  cardiopulmonary 
resuscitation;  DNAR,  do  not  attempt  resuscitation;  ERG,  European  Resuscitation  Council;  ROSC.  return  of  spontaneous  circulation;  and  VF.  ventricular  fibrillation. 

*See  Fig  5  for  an  example  form  incorporating  these  recommendations. 

t  A  directive  was  entered  into  the  medical  record  before  the  event  stating  that  medical  personnel  should  not  attempt  resuscitation. 


The  task  force  discussed  a  single,  easily  recognized  cri- 
terion to  define  a  resuscitation  attempt.  Published  work  sug- 
gests that  "chest  compressions  started"  would  provide  an  unam- 
biguous criterion.'--''  In  addition,  chest  compressions  started 
is  consistent  with  the  out-of-hospital  Utstein  nomenclature 
for  the  denominator  starting  point. '''-^°  The  disadvantage  of 
the  chest  compression  started  criterion,  however,  is  that  it 
excludes  many  patients  who  do  not  require  chest  compres- 
sions because  personnel  resuscitate  them  by  defibrillation  or 
airway  interventions  only.  For  example,  patients  with  mon- 
itored pulseless  VT  or  VF  may  be  treated  successfully  by  imme- 
diate defibrillation.  This  action  would  obviate  the  need  for 
chest  compressions. 

Respiratory  compromise  and  deterioration,  especially  in 
children,  could  lead  to  bradycardia,  hypotension,  asystole,  and 
full  cardiac  arrest.'-^  Timely  airway  interventions,  however, 
can  prevent  this  sequence.  To  measure  the  full  range  of  resus- 
citation success  for  in-hospital  resuscitation,  the  Utstein  task 
force  defines  a  resuscitation  attempt  as  any  effort  to  restore 
effective  ventilation,  oxygenation,  and  circulation  to  a  patient 
by  the  use  of  any  or  all  of  the  following  methods:  defibril- 
lation, cardiac  pacing,  chest  compressions,  airway  interventions, 
or  intravenous  medications.  These  efforts  should  be  included 
as  subsets  in  template  box  3. 

Which  patients  should  be  moved  farther  down  the  main 
trunk  of  the  template?  Some  investigators  suggest  that  the 
majority  of  patients  who  should  be  moved  below  box  3  will 
require  combination  interventions  and  are  in  complete  car- 
diac arrest.  The  definition  of  complete  in-hospital  cardiac  arrest 
is  based  on  the  definition  recommended  for  out-of-hospital 
arrest:  absence  of  a  palpable  pulse  and  initiation  of  chest  com- 
pressions.-''* All  signs  of  cardiac  arrest,  however,  such  as  unre- 
sponsiveness and  apnea,  may  not  be  relevant  in  all  hospital 
patients.  Sedation  or  anesthesia-induced  apnea  during  arti- 


ficial ventilation  may  eliminate  the  criterion  of  unrespon- 
siveness. Therefore,  the  following  definition  of  complete  car- 
diac arrest  is  recommended: 

•  Absence  of  a  palpable  pulse 

•  Unresponsiveness  due  to  any  cause 

•  Apnea,  agonal  respiratory  attempts,  or  artificial 
ventilation 

Template  Box  4:  False  Arrests: 

•  BLS  or  ALS  actions  not  needed 

Box  4  provides  a  place  to  record  false  arrests  or  activa- 
tions of  a  resuscitation  response  for  an  event  that  does  not 
represent  a  true  cardiopulmonary  emergency.  Many  events, 
such  as  vasovagal  episodes,  faints,  seizures,  calls  for  secu- 
rity help,  or  a  variety  of  other  calls,  may  precipitate  an  in- 
hospital  emergency  response.  Personnel  often  complete  an 
emergency  response  form  or  in-hospital  audit  form  for  these 
events.  Several  researchers,  however,  have  argued  for  the  need 
to  avoid  using  near-arrests,  false  arrests,  or  response  team  acti- 
vations to  calculate  outcome  rates.'-"-'''-'*  Although  these 
events  document  the  activity  of  a  hospital's  emergency 
response  team,  such  events  should  not  be  used  to  compare 
outcomes  between  hospitals. 

Template  Box  5:  Non-VFA'T: 

•  Asystole 

•  PEA 

Asystole  is  defined  as  complete  electrical  silence,  that  is, 
no  cardiac  electrical  activity  can  be  detected  with  body-sur- 
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In-hospilal  paiienis  with  a  pulse 

(includes  oulpaiienis  and  ED:  excludes  pulienls 

admitted  for  oul-ot'-hospilal  arresls.  who  should  be 

reported  separately;  actual  numbers  not  required) 

' 

1 

1 

Cardiac  arrest, 
ni)  resuseitation  aucnipteJ 

•  Paiienis  designaled  DNAR.  N  = 

•  Patients  not  designated  DNAR.  iV  = 

•  Found  dead.  ^V  = 

„  •  Considered  futile.  A'  = 

^ 

Attempted  in-hospital 
resuscitations 
Total.  W  = 

•  Defibrillations  onlv.  N  = 

•  Chest  compressions  only.  N  = 

•  Airway  interventions  onlv.  A' = 

•  Combination  interventions.  A^  = 

3 

False  arrests 
(BLS  or  ALS  actions  not  needed) 

4                 '- 

' 

' 

■ 

' 

Denominator  Note 
Outcome  boxes  7-13  can  be  completed  for  any 
subset  of  "attempted  in-hospilal  resuscitations" 
(box  3).  including  box  5.  For  comparison 
purposes,  however,  only  outcomes  for  patients 
with  inlial  rhythm  VFA^T  are  recommended. 

Non-VF/VT 
•  PEA.  A'  = 
(.                  •  Asvstole.A'  = 

Initial  rhyt 

N  =  _ 

o                (see"Denom 

hm  VFA'T 

inator  Note"! 

Never  achieved  ROSC 

[7 

Any 

N  = 

8 

<osc 

' 

' 

Died  in  hospital 
Classify  </,v 

•  ROSC  <  20  min. /V  = 

•  RO.SC  >  20  mm  but  <  24  hours,  N  = 

•  ROSC  >  24  hours.*  A'  = 

•  Reattempts/rearrests.  N/N  =             I 
Identify  patients  who  had 

•  DNAR  status  declared.  N  = 

•  Support  withdrawn. /V  = 

•  Brum  death  established.  A'  = 

•  Oi  pan  donor  status  declared.  N  = 

19 

— 

Discharged  alive 
A'  = 
in      *  Alive  at  6  months.*  A  = 

(for  9.  10,  11.  12) 

*Functional  outcomes 
Measure  best  outcomes  at 

•  Time  of  discharge 

•  6  months 
13            •   1  year 

' 

' 

Died  within  1  ycanil 
discharge* 

Alive  a 

12 

11                         ^  = 

Fig.  2.  In-hospltal  Utstein-style  template.  ALS  indicates  advanced  life  support;  BLS,  basic  life  support;  DNAR,  do  not  attempt  resuscitation; 
ED,  emergency  department;  PEA,  pulseless  electrical  activity;  ROSC,  return  of  spontaneous  circulation;  and  VFA/T,  ventricular  fibrillation/ 
ventricular  tachycardia. 
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face  electrodes.  Electrical  activity  that  is  <  1  mm  in  ampli- 
tude (at  a  calibration  of  10  mm/mV)  should  be  classified  as 
asystole.  The  rate  division  between  asystole  and  PEA  (see 
below)  is  not  well  defined.  A  pulseless  rate  <  10  beats  per 
minute  (bpm)  was  selected  as  the  definition  of  asystole,  but 
this  is  an  arbitrary  figure.  So-called  "P-wave  asystole"  was 
discussed  as  a  possible  subset  of  asystole  that  should  be  iden- 
tified and  treated  specifically,  for  example,  with  cardiac  pac- 
ing. The  task  force,  however,  could  reach  no  consensus  on 
this  entity  and  whether  it  should  be  treated  differently  from 
asystole  without  P  waves.'-'  In-hospital  patients  with  asys- 
tole may  have  a  prognosis  different  from  that  of  out-of-hos- 
pital  patients  with  asystole '^°  because  in-hospital  asystolic 
patients  have  a  shorter  duration  of  asystole. 

PEA  is  any  other  non-VFA'T  pulseless  rhythm  apart  from 
asystole.  A  variety  of  subcategories  of  PEA  are  possible.  Nar- 
row complex  PEA  is  thought  to  have  a  better  prognosis  than 
wide-complex  PEA,  especially  if  the  PEA  rate  is  rapid  (sug- 
gesting, eg,  hypovolemia).  PEA  with  a  slow  rate  may  respond 
to  cardiac  pacing.  The  value  of  subdividing  patients  into  such 
categories  is  unclear,  and  no  specific  recommendations  were 
developed.'^' 

Template  Box  6:  Initial  Rhythm  VFAT:  VF  is  defined  as 
disorganized,  irregular  electrical  activity  that  produces  no  appre- 
ciable cardiac  pumping  action.  The  dividing  point  between 
asystole  that  should  not  be  shocked  and  "fine  VF'  that  should 
be  shocked  remains  controversial.  Utstein  I  defined  VF  as  start- 
ing when  the  peak-to-trough  deflections  on  the  surface  elec- 
trocardiogram are  >1  mm  in  amplitude  (at  a  calibration  of  10 
mm/mV)  and  faster  than  150  bpm.-"* 

Studies  have  shown  that  a  lower  percentage  of  victims  of 
in-hospital  cardiac  arrest  are  in  VF  compared  with  out-of-hos- 
pital  patients.  Nevertheless,  VF  is  the  "rhythm  of  survival" 
for  most  cardiac  arrest  patients,  both  in  hospital  as  well  as  out 
of  hospital.  Rapid  identification  of  patients  who  are  in  VF  must 
remain  a  major  objective  of  all  resuscitation  attempts. 

With  box  6  the  template  has  arrived  at  the  index  point  for 
all  subsequent  outcome  resuhs.  Boxes  1  through  4  present 
important  data  for  setting  the  context  of  outcome  results. 
Although  a  variety  of  outcome  rates  can  be  calculated  using 
the  numbers  in  boxes  1  through  4  as  denominators,  the  task 
force  recommends  that  box  6  serve  as  the  parent  denominator 
for  uniform  reporting  of  adult  in-hospital  arrests.  As  discussed 
below,  there  are  several  recommended  survival  rates  for  inter- 
hospital  comparisons.  Process  gold  standards  (eg,  interven- 
tion intervals),  however,  may  prove  to  be  more  useful  in  light 
of  the  complicating  elements  of  frequent  comorbid  conditions 
and  varying  levels  of  severity. 

Template  Box  7:  Never  Achieved  ROSC:  Box  7  displays 
the  true  failures  of  in-hospital  resuscitation,  that  is,  patients 
who  do  not  respond  to  resuscitation  efforts  with  even  a  brief 
ROSC. 


Template  Box  8:  Any  ROSC:  In  the  out-of-hospital  Utstein 
style,  any  return  of  a  spontaneous  pulse,  detectable  by  pal- 
pation of  a  central  artery  (carotid  or  femoral),  is  considered 
ROSC;  no  minimal  duration  for  spontaneous  circulation  is 
required.-'*  This  recommendation  intends  to  capture  any  pos- 
sible promising  therapy  or  intervention,  even  though  a  few 
minimally  palpable  pulses  cannot  be  considered  return  of  "spon- 
taneous circulation."  Intermittent  ROSC  refers  to  patients  who 
have  brief  periods  of  ROSC  but  who  require  CPR  between 
these  episodes.  Sustained  ROSC  is  defined  as  the  single,  con- 
tinuous presence  of  palpable  pulses  for  more  than  20  minutes. 
ROSC  lasting  longer  than  20  minutes  may  also  be  used  to 
define  when  one  CPR  attempt  ends  and  a  new  episode  begins. 
Arrest  may  occur  in  a  patient  who  already  has  invasive 
hemodynamic  monitoring  devices  in  place.  Cardiac  output 
may  be  detected  by  techniques  such  as  intravascular  pressure 
monitoring,  transesophageal  or  thoracic  echocardiography, 
or  Doppler  pulse  detection.  In  these  patients,  detectable  car- 
diac output  should  be  recorded,  even  when  a  pulse  is  not  pal- 
pable. Detectable  cardiac  output  without  a  palpable  pulse 
("pseudoelectromechanical  dissociation")  may  be  associated 
with  improved  outcome. '^- 

Template  Box  9:  Died  in  Hospital: 

•  ROSC  <  20  minutes 

•  ROSC  >  20  minutes  but  <  24  hours 

•  ROSC  >  24  hours 

Box  9  is  for  recording  patients  who  are  successfully  resus- 
citated but  who  do  not  survive  to  hospital  discharge.  The  task 
force  recommends  three  categories  of  ROSC,  each  one  indi- 
cating a  longer  duration  of  sustained,  spontaneous  circula- 
tion: <  20  minutes,  >  20  minutes  but  <  24  hours,  and  >  24  hours. 
The  <  20-minutes  category  is  for  patients  who  are  briefly  resus- 
citated; they  may  experience  only  a  few  seconds  of  detectable 
cardiac  output.  Resuscitation  in  such  patients  cannot  be  called 
successful.  Patients  who  live  at  least  24  hours  (ROSC  >  24 
hours)  are  considered  successfully  resuscitated  (see  below) 
even  if  they  do  not  survive  to  discharge.  Patients  with  ROSC 
>  20  minutes  but  <  24  hours  are  an  intermediate  category.  Box 
9  was  included  in  the  template  to  attach  greater  meaning  to 
sustained  ROSC.  Early  death  in  the  first  day  most  often  occurs 
as  a  result  of  continuing  cardiovascular  compromise  in  patients 
who  never  regain  consciousness  after  CPR.'" 

•  Reattempts/rearrests 

Template  box  9  also  presents  a  means  for  handling  the  com- 
plicated problem  of  analyzing  patients  with  multiple  arrests 
during  the  same  hospitalization.  If  every  attempted  resusci- 
tation is  reported  as  a  separate  event,  rates  of  successful  resus- 
citation will  be  inflated,  and  rates  of  survival  to  hospital  dis- 
charge will  be  reduced.  This  poses  the  methodological  questions 
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of  whether  the  denominator  for  outcome  measurements  should 
be  reported  per  patient  or  per  attempted  resuscitation  and 
whether  the  numerator  should  be  successful  resuscitation 
(ROSC  >  24  hours)  or  successful  discharge.  The  following 
example  illustrates  this  problem. 

Two  patients  experience  in-hospital  cardiac  arrest.  The  first 
patient  arrests,  is  successfully  resuscitated,  and  is  discharged 
alive.  The  second  patient  has  a  stormy  course,  arresting  9  times 
during  a  prolonged  hospitalization.  Personnel  cannot  resus- 
citate this  patient  during  the  ninth  anest.  and  the  patient  dies. 
The  following  outcome  rates  can  be  calculated: 


Numerator/denominator 


Outcome  rate 


Patients  discharged  alive/patients  witli 

one  or  more  arrests 
Patients  discharged  alive/resuscitation  attempts 
Successful  resuscitations/resuscitation  attempts 


lof2    (50%) 


1  of  10   (10%) 
9  of  10   (90%) 


The  task  force  recommends  that  all  three  outcome  rates 
be  available.  Because  some  hospitals  will  have  only  a  small 
number  of  patients  in  these  categories,  calculation  of  all  pos- 
sible rates  or  percentages  may  fail  to  adequately  express  the 
clinical  variability  that  exists.  Confidence  intervals  improve 
interpretation  of  the  study  data  by  indicating  the  degree  of 
uncertainty  about  an  observation.  Recent  resuscitation  research 
provides  a  useful  illustration  of  the  use  of  confidence  inter- 
vals to  express  outcome  data."' 

Identify  the  number  of  patients  in  whom 

•  DNAR  status  was  declared 

•  Support  was  withdrawn 

•  Brain  death  was  established 

•  Organ  donor  status  was  declared 

Physicians  may  treat  patients  several  different  ways  after 
a  successful  resuscitation.  Some  patients  may  be  given  max- 
imum therapy  in  a  concerted  effort  to  help  the  patient  survive 
to  hospital  discharge.  Alternatively,  physicians  may.  in  con- 
sultation with  family  members,  reevaluate  survivors  after  the 
first  in-hospital  airest  and  place  these  patients  in  other  man- 
agement categories,  which  include  declaring  the  patient  brain 
dead  or  DNAR.  withdrawing  ventilatory  and  pharmacolog- 
ical support,  and  considering  whether  the  resuscitated  patient 
would  be  a  suitable  organ  donor.  Subsequent  cardiac  anests 
in  these  patients  may  be  "unresisted,"  as  suggested  by  Long- 
streth  and  Dikmen.''^  The  management  of  these  survivors  of 
an  initial  cardiac  arrest  can  profoundly  change  in-hospital  sur- 
vival rates. 

identification  of  patients  for  whom  support  is  limited  or 
withdrawn  will  help  answer  an  important  question:  Are  some 
differences  in  survival  between  centers  related  to  different 
approaches  to  the  care  of  patients  with  severe  compromise 
after  resuscitation'.'  From  an  epidemiological  perspective,  these 
patients  are  eliminated  from  the  survivor  numerator.  Their  fail- 
ure to  survive  woiikl  adversely  rellccl  on  the  resuscitation  suc- 


cess of  the  hospital.  Because  these  patients  are  removed  from 
any  possibility  of  surviving  the  index  cardiac  arrest,  they  should 
be  identified  and  specifically  reported  in  template  box  9. 

Template  Box  10:  Discharged  Alive: 

Total 

•  Alive  at  6  months 

•  Alive  at  1  year 

The  most  frequently  used  outcome  measure  for  cardiac 
resuscitation  is  the  rate  of  survival  to  hospital  discharge.  The 
numerator  for  this  rate  is  the  number  of  patients  discharged 
from  the  hospital  with  spontaneous  circulation  and  ventila- 
tion. The  task  force  recommends  notation  of  the  number  dis- 
charged alive,  the  number  alive  at  6  months,  and  the  number 
alive  at  1  year. 

Unique  discharges,  such  as  patients  with  brain  death  trans- 
ferred to  another  hospital  for  organ  donation,  should  be  reported 
separately.  Such  patients  do  not  represent  a  successful  resus- 
citation. A  variety  of  discharge  destinations  are  possible,  rang- 
ing from  preadmission  residence  to  intensive  care  custodial 
facilities.  Patients  transferred  to  another  hospital  for  further 
diagnostic  or  therapeutic  procedures  are  listed  as  discharged 
alive  for  the  hospital  where  the  cardiac  arrest  occurred.  Ac- 
counting for  these  patients,  if  they  die  in  the  recipient  hos- 
pital, will  occur  when  length-of-survival  and  functional  out- 
comes are  determined  (template  boxes  1 1  and  12). 

Patients  may  occasionally  be  discharged  with  a  spontaneous 
pulse  and  respirations  yet  require  intravenous  medications  such 
as  vasopressors,  antiarrhythmics,  and  cardiac  inotropes,  or  in- 
termittent advanced  ventilatoiy  support.  Whether  such  patients 
merit  reporting  as  successful  survivors  of  in-hospital  cardiac 
arrest  is  debatable.  Common  sense  is  needed.  Exceptional 
patients  may  fall  so  far  outside  the  usual  definitions  that  they 
will  need  to  be  reported  separately. 

Template  Box  11:  Died  Within  1  Year  of  Discharge 

Template  Box  12:  Alive  at  1  Year:  Once  a  patient  is  dis- 
charged alive  from  the  hospital,  outcome  auditing  requires 
date  of  death  (if  death  occurs  during  the  first  year  after  dis- 
charge) or  confirmation  that  the  patient  is  alive  after  1  year. 
These  data  do  not  flow  routinely  into  the  hospital  where  the 
index  arrest  occurred.  Researchers  must  therefore  establish 
an  additional  data  collection  system,  such  as  telephone  calls 
and  surveillance  letters;  postcards  and  questionnaires  to  care 
facilities,  patients,  relatives,  and  physicians:  death  certificate 
review;  and  periodic  home  visits.  The  key,  according  to  re- 
searchers who  have  published  the  best  data  on  length  of  sur- 
vival, is  a  single,  dedicated  research  associate  who  establishes 
a  close  relatit)nship  with  the  survivors  and  their  families  and 
contacts  them  at  regular  intervals.'"''"''  In  the  United  King- 
dom, the  Office  of  Population  and  Census  prospectively  tracks 
people  who  meel  specified  criteria  (eg.  survivor  of  cardiac 
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arrest)  and  notifies  researchers  of  the  date  and  certified  cause 
of  death  when  death  occurs. 

Problems  arise  when  patients  are  transferred  (from  hos- 
pital to  nursing  facility  to  home  and  back  again);  when  patients 
or  their  families  change  hospitals  and  physicians:  when  patients 
relocate  (to  other  addresses,  cities,  even  states  and  countries): 
when  telephone  calls  or  surveillance  letters  are  not  returned; 
and  when  there  is  a  lack  of  cooperation  among  the  physician, 
patient,  and  family."""^ 

The  date  of  death  for  arrest  survivors  who  die  after  dis- 
charge should  be  available  through  death  certificates.  Gain- 
ing access  to  and  tracking  death  certificate  data  may  be  a  prob- 
lem in  some  regions,  states,  and  countries.  In  the  United  States, 
social  security  numbers  are  the  indexing  codes  used  in  most 
death-certification  programs.  This  number,  however,  is  often 
not  recorded  in  hospital  records  or  is  not  available  to  researchers 
becau.se  of  patient  confidentiality  concerns. 

The  survival  data  can  be  presented  in  several  valid  ways. 
A  simple  percentage  (number  alive  at  1  year  over  number  dis- 
charged alive  from  the  hospital)  is  the  most  straightforward 
calculation.  However,  survivors  to  hospital  discharge  are  not 
released  at  one  point  in  time;  a  hospital's  successful  discharges 
are  staggered  over  many  weeks  and  months.  Therefore,  by 
definition,  all  sui-vi  val-to- 1  -year  data  will  be  1  year  out  of  date 
because  allowance  must  be  made  for  the  last  individual  dis- 
charged alive  to  have  a  chance  to  live  1  year. 

Most  survival  studies  solve  this  problem  by  using  some 
method  of  calculating  probability  of  survival  to  1  year.  TTiese 
probabilities  then  must  be  adjusted  for  attrition,  death,  relo- 
cation and  transfer,  inability  to  follow  up.  loss  to  follow-up 
after  enrollment,  lack  of  information,  or  lack  of  cooperation. 
Newly  di.scharged-alive  patients  enter  the  sUidy  survivors  group 
upon  discharge.  They  remain  in  that  group  until  "removed" 
from  the  cohort  by  one  of  the  events  noted  above  (death,  loss 
to  follow-up,  etc).  Kaplan-Meier  survival  curves  are  the  most 
widely  used  statistical  means  for  presenting  these  data.  (For 
more  detailed  information,  refer  to  Kaplan  and  Meier.'"') 

Another  recommended  statistical  approach  to  expressing 
survival  is  a  modification  of  the  life-table  method  adopted  by 
the  United  Kingdom  Resuscitation  Council  in  BRESUS.--  In 
that  study  survival  was  viewed  from  two  perspectives.  First, 
beginning  at  the  time  of  the  arrest,  investigators  determined 
how  many  people  would  live  through  subsequent  time  peri- 
ods. Survival  results  can  be  reported  from  either  single  or  over- 
lapping periods.  For  example,  the  BRESUS  investigators 
observed  the  following  survival  rates:  71.7%  from  the  arrest 
to  24  hours,  62.7%  from  24  hours  to  discharge,  7 1 .8%  from 
discharge  to  1  year,  32.4%  from  24  hours  to  1  year,  and  12.5% 
from  arrest  to  1  year.--  In  the  second  approach,  the  BRESUS 
investigators  asked  how  many  attempted  resuscitations  are 
required  to  produce  I  survivor  at  1  year.  The  results  demon- 
strated that  for  every  1  -year  survivor  there  were  8  attempted 
resuscitations,  3  initial  survivors,  2  who  survived  the  first  24 
hours,  and  1.5  who  left  the  hospital  alive. -- 


The  Utstein  Task  Force  recognizes  the  need  to  establish 
a  body  of  published  survival  rates  of  in-hospital  cardiac  arrest 
that  use  comparable  definitions  of  survival.  Because  the  BRE- 
SUS report  is  the  largest  existing  report  of  in-hospital  survival 
rates,  it  is  advantageous  for  other  projects  to  use  the  BRE- 
SUS definitions.  The  Utstein  Task  Force  therefore  recommends 
that  researchers  u.se  the  data  from  template  boxes  9  through 
12,  combined  with  the  life-table  method  to  allow  for  losses 
to  follow-up,--  to  calculate  the  following  survival  rates: 

•  Percent  survival  from  the  arrest  to  at  least  24  hours 
(ROSC>  24  hours) 

•  Percent  survival  from  successful  resuscitation  (ROSC 
>  24  hours)  to  I  year 

•  Percent  survival  from  arrest  to  discharge 

•  Percent  survival  from  discharge  to  I  year 

•  Percent  survival  from  arrest  to  I  year 

For  each  survivor  alive  at  1  year,  calculate  the  following: 

•  Number  of  attempted  resuscitations 

•  Number  of  initial  survivors 

•  Number  surviving  first  24  hours 

•  Number  leaving  the  hospital  alive 

Template  Box  13:  Functional  Outcomes:  The  functional 
outcome  (neurological  and  psychological  status)  should  be 
measured  at  the  following  times: 

•  Hospital  discharge 

•  6  months  to  1  year 

The  dashed  line  to  box  13  indicates  that  assessment  of  out- 
come is  completed  only  by  providing  a  measure  of  functional 
outcome.  Ideally,  researchers  should  record  the  best  neuro- 
logical and  psychological  status  achieved  after  resuscitation. 
Research,  however,  has  not  established  the  best  measures 
of  quality-of-life  or  functional  outcomes  after  cardiac  ar- 
^ggfio.'i.ioe.i  16.130.131  jjjg  optimal  time  intervals  for  performing 
functional  assessments  are  unknown.'"*  The  task  force  rec- 
ommends, as  a  minimum,  assessment  of  functional  outcome 
near  the  time  of  hospital  discharge  and  again  at  6  months  to 
1  year.  Practical  concerns  support  general  use  of  the  CPC  score, 
whereas  for  more  focused  research  projects  additional  mea- 
sures are  needed. '  '^  Some  research  suggests  that  patients  reach 
their  maximum  level  of  recovery  from  the  original  anoxic  or 
ischemic  event  of  the  cardiac  arrest  between  6  and  1 2  months.'  "* 
After  that  point,  patients  begin  to  experience  mortality  and 
morbidity  because  of  age  and  preexisting  illnesses.'"* 

Data  to  Collect  on  Individual  Patients 

Table  1  lists  the  data  on  individual  patients  that  the  task 
force  recommends  be  collected.  TTiese  data  will  support  anal- 
yses for  intrahospital  audits  and  interhospital  comparisons  and 
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will  allow  completion  of  the  in-hospital  Utstein-style  template 
(Fig  2).  This  approach  was  pioneered  in  the  first  Utstein-style 
guidelines  for  reporting  out-of-hospital  cardiac  arrest.-'""  How- 
ever, the  task  force  acknowledges  a  conceptual  debt  to  the  uni- 
form data  sets  designed  by  Spaite  et  al'"  for  the  National  High- 
way Traffic  Safety  Council. 

Unfortunately,  no  single  cardiac  arrest  audit  form  can  cap- 
ture all  the  recommended  data.  The  primary  problem  emanates 
from  the  methodological  challenge  of  data  synchronization. 
This  problem  is  illustrated  in  Fig  3,  which  demonstrates  that 
researchers  can  gather  complete  resuscitation  data  about  an 
individual  only  by  moving  back  and  forth  in  time. 

An  individual  patient  first  becomes  of  interest  for  data  col- 
lection when  he  or  she  suffers  an  in-hospital  cardiopulmonary 
emergency.  At  the  time  of  the  resuscitation  attempt,  personnel 
record  only  immediate  hospital  and  patient  data  about  the  resus- 
citation (eg,  time  of  defibrillation).  Immediately  after  resus- 
citation, patient  variables  can  be  gathered  by  reviewing  the 
patient's  hospital  records.  Outcome  data  (eg,  date  of  death) 
can  be  collected  by  a  prospective  surveillance  system,  but  this 
requires  linking  the  clinical  information  with  the  surveillance 
system.  Prospective  surveillance  may  incorporate  use  of  tele- 
phone calls,  physician  office  records,  and  death  certificates. 
Most  functional  outcome  measures  will  require  patient  exam- 
inations or  face-to-face  interviews.  The  problem  of  multiple 
records  stored  and  analyzed  over  time  has  been  reduced  sig- 
nificantly by  the  widespread  availabihty  of  personal  computers 
and  easy-to-use  data  management  software.  Nevertheless,  con- 
siderable advance  thought  and  planning  is  needed  to  conduct 
comprehensive  analyses  of  in-hospital  resuscitations. 

Gold  Standard  for  Outcome  Comparisons 

Comparing  Resuscitation  Success  Among  Hospitals 

The  task  force  carefully  thought  about  whether  one  of  the 
survival  rates  included  in  template  boxes  10  (discharged  alive), 
1 1  (died  within  1  year  of  discharge),  or  12  (alive  at  1  year) 


should  be  defined  as  the  gold  standard  for  interhospital  and 
intrahospital  comparisons,  The  most  attractive  rate  appears 
to  be  the  percentage  of  survival  from  arrest  to  hospital  dis- 
charge. This  rate  is  analogous  to  the  gold  standard  recommended 
for  out-of-hospital  cardiac  arrest:  survival  rate  to  hospital  dis- 
charge of  patients  who  had  nontraumatic,  witnessed  VF.-''"' 
After  consideration  of  the  enormous  heterogeneity  in  hos- 
pitalized patients  who  experience  cardiac  arrest,  the  task  force 
recognized  that  a  single  measure  for  interhospital  compari- 
son would  be  invalid  and  unrealistic.  The  average  number  of 
cardiac  arrests  in  BRESUS,  which  included  12  hospitals,  was 
240  per  hospital  per  year,  or  20  per  month.  This  total  must  be 
divided  among  different  etiologies,  severities  of  illness,  arrest 
locations,  and  other  comorbid  conditions.  The  crude  survival 
rates  from  hospital  to  hospital  vary  significantly  by  the  nature 
of  the  hospital  (community  versus  tertiary-care  referral  hos- 
pital), by  the  presence  of  an  emergency  department  and/or  spe- 
cialized cardiac  and  other  units,  and  by  the  demographics  of 
the  patient  population.  The  task  force  recognizes  that  no  indi- 
vidual hospital  will  have  enough  patients  to  support  mean- 
ingful interhospital  outcome  comparisons.  Therefore,  no  sin- 
gle gold  standard  recommendation  for  outcome  comparisons 
is  made.  Nevertheless,  researchers  should  provide  the  survival 
rates  listed  above  in  template  boxes  10,  11,  and  12. 

Process  Gold  Standard 

Although  the  task  force  recognizes  that  interhospital  com- 
parisons based  on  outcome  would  be  invalid,  it  does  rec- 
ommend comparisons  based  on  process.  The  task  force  con- 
cluded that  a  simple  and  robust  gold  standard  is  the  time  interval 
from  collapse  to  first  shock  for  patients  with  documented  VF. 
This  interval  should  be  documented  for  all  patient  areas.  In 
addition,  the  hospital  must  document  the  time  intervals  from 
recognition  of  the  emergency  to  application  of  other  ALS  inter- 
ventions, including  endotracheal  intubation  and  administration 
of  intravenous  medications.  Therefore,  three  interhospital  com- 
parators are  recommended: 


Data  recorded  at  time  of  arrest 


Data  available  before  arrest; 
recorded  after  arrest 


Data  recorded  at  time  of  arrest 
Data  recorded  after  ttne  arrest 


Fig,  3.  The  problem  of  data  syncopation:  different  variables  become  available  at  different  times. 
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•  Interval  from  collapse  to  first  shock  for  patients  in  VF 
or  pulseless  VT 

•  Interval  from  collapse  to  achievement  of  advanced  air- 
way management 

•  Interval  from  collapse  to  first  intravenous  admin- 
istration of  epinephrine 

In-Hospital  'Chain  of  Survivar 

To  evaluate  a  hospital  according  to  the  three  compara- 
tors, the  separate  contributions  of  early  recognition,  call  for 
help,  and  arrival  of  the  cardiac  arrest  team  should  be  ana- 
lyzed. The  task  force  recommends  comparing  the  interval 
from  collapse  to  call  for  help  and  the  interval  from  call  for 
help  to  delivery  of  definitive  interventions  (defibrillation, 
achievement  of  advanced  airway  management,  and  admin- 
istration of  epinephrine). 

These  proposed  comparators  make  up  the  major  links  in 
an  in-hospital  chain  of  survival,  a  conceptual  metaphor  that 
allows  in-depth  analysis  of  outcomes  for  out-of-hospital  emer- 
gency cardiac  care."^  '""^  Researchers  in  the  United  States, 
such  as  Kaye  et  al,'""  '""  have  used  this  concept  to  model  in- 
hospital  cardiac  resuscitations  and  provide  an  approach  to 
improving  outcomes.  For  most  hospitals  this  requires  strength- 
ening the  early  detlbrillation  link  in  the  chain  of  survival  by 
allowing  nonphysician  in-hospital  responders  to  perform  defib- 
rillation. This  concept  has  received  widespread  international 
endorsement  by  the  world's  major  resuscitation  councils.'""''" 
The  widespread  availability  of  automated  external  defib- 
rillators, with  their  documented  ease  of  training,''"'  provides 
the  technological  capacity  to  support  such  early  defibrilla- 
tion programs. 

Fig  4  demonstrates  interventions  needed  for  successful  in- 
hospital  resuscitation.  The  shorter  the  time  interval  between 
these  interventions,  the  higher  the  probability  of  survival: 


•  Emergency  is  recognized,  response  team  is  activated 
(early  access) 

•  Personnel  start  CPR  (early  CPR ) 

•  Personnel  assess  rhythm  and  deliver  defibrillatory 
shocks  for  patients  in  VF/VT  (early  defibrillation) 

•  Personnel  arrive  and  perform  endotracheal  intubation, 
establish  an  intravenous  lifeline,  deliver  resuscitative 
medications,  and  consider  the  differential  diagnosis 
(early  ALS) 

Resuscitation  Quality  Assessment:  Standard 
Reporting  of  In-Hospital  CPR 

To  assist  hospitals  in  adopting  these  in-hospital  uniform 
guidelines,  most  of  the  essential  variables  listed  in  Table  1 
have  been  incorporated  into  a  form  titled  "Standard  Report- 
ing of  In-Hospital  Cardiopulmonary  Resuscitation"  (Fig  5). 
Collection  of  these  data  will  support  both  patient  care  and 
patient  quality  assessment.  This  form  duplicates  the  format 
of  cardiac  arrest  forms  already  used  in  many  hospitals. 

The  Utstein  Task  Force  recognized  that  traditional  qual- 
ity assessment  for  in-hospital  resuscitation  served  a  valuable 
purpose,  but  hospitals  need  to  adopt  more  robust  methods 
to  assess  the  quality  of  resuscitation,  that  is,  outcome  and  time 
trends.  In  the  United  States  most  hospital  quality-assessment 
activities  are  driven  by  the  requirements  of  the  Joint  Com- 
mission on  Accreditation  of  Health  Care  Organizations.''*' 
Most  accredited  US  hospitals  establish  a  cardiac  arrest  com- 
mittee that  sets  policies  for  resuscitation  responses  and  reviews 
the  management  of  all  in-hospital  cardiac  arrest  patients.  In 
the  majority  of  US  hospitals  these  code  committees  evalu- 
ate structure  (are  resuscitation  trolleys  stocked  and  equipped? 
are  defibrillators  available  in  all  patient  care  areas?  did  the 
equipment  function  properly?)  and  some  process  (were  BLS 
and  ALS  performed  in  accordance  with  accepted  standards 


"Gold  Standard  "  Comparison  Variables 


Time 
X:XX 


First  adrenaline  given  IV 


Fig.  4.  Recommended  gold  standard  arrest  events  and  time  intervals.  These  events  and 
time  intervals  should  be  recorded  for  all  arrests  and  used  for  intra-  and  interhospital  com- 
parisons. IV  indicates  intraveneously. 
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and  guidelines?).  These  important  evaluations  should  con- 
tinue to  be  made. 

The  process  variables  recommended  (Figs  4  and  5)  by  the 
Utstein  Task  Force  should  be  associated  with  superior  out- 
comes, assuming  that  the  lessons  in  epidemiology  and  patho- 
physiology learned  out  of  the  hospital  apply  equally  well  to 
the  in-hospital  setting.  Hospital  cardiac  arrest  committees  must 
review  the  response  system  continuously  and  require  that  these 
intervention  intervals  are  acceptable.  Use  of  the  in-hospital 
Utstein-style  reporting  fonn  (Fig  5)  will  assist  in  these  activ- 
ities, as  will  using  the  in-hospital  Utstein-style  template  (Fig 
2).  The  principles  of  continuous  quality  improvement  dictate 
that  hospitals  address  any  identified  problems  and  make  any 
necessary  adjustments  to  educational  and  training  programs, 
equipment,  and  the  system.  The  AHA  ACLS  course  and  simi- 
lar courses  provided  by  the  Resuscitation  Council  (United  King- 
dom) and  the  Scandinavian  Resuscitation  Council  provide  a 
uniform  treatment  approach  to  optimize  outcomes.  Hospitals 
should  strongly  encourage  all  personnel  who  may  be  called 
on  to  participate  in  a  resuscitation  attempt  to  take  these  courses 
and  to  retake  them  with  appropriate  frequency. 

In  addition,  the  In-Hospital  Utstein  Task  Force  recommends 
that  hospital  cardiac  arrest  committees  expand  their  mandate 
beyond  structure  and  process  concerns  for  individual  patients. 
Data  for  the  Utstein-style  template  (Fig  2)  and  the  recommend- 
ed uniform  data  (Table  1  and  Fig  5)  support  intrahospital  out- 
come assessment  and  interhospital  comparisons.  A  database 
containing  the  information  recommended  in  these  guidelines 
will  pemiit  pooling  of  data  for  many  patients  and  assessment 
of  trends  over  time.  Outcome  information  such  as  resuscitation 
and  discharge  rates,  functional  levels  of  survivors,  and  length 
of  survival  are  all  important  parameters  to  assess. 

The  circumstances,  interventions,  and  responses  of  a  resus- 
citation attempt  constitute  a  critical  part  of  a  patient's  med- 
ical record.  Although  these  data  should  be  recorded  as  com- 
pletely and  accurately  as  possible,  the  confusion  and  urgency 
of  most  resuscitation  efforts  prohibit  accurate  event  docu- 
mentation. The  task  force  selected  unifonn  in-hospital  resus- 
citation data  (see  Table  1 )  and  designed  the  standard  report- 
ing fomi  (Fig  5)  to  contribute  to  research,  clinical  epidemiology, 
and  proper  patient  care. 

In  addition,  the  uniform  set  of  data  and  standard  report- 
ing form  will  help  hospitals  reduce  the  risk  of  medical  liti- 
gation. In  the  United  Slates,  unsuccessful  resuscitations  or  re- 
suscitation attempts  that  leave  the  survivors  neurologically 
impaired  all  too  often  stimulate  medical-legal  record  reviews. 
Distressed  family  members  contact  attorneys,  who  then  com- 
mission medical  experts  to  review  the  records.  The  focus  of 
these  reviews  becomes  "did  the  emergency  providers  render 
proper  and  timely  care'.'"  and  "were  there  any  violations  of 
the  standiird  of  care  that  a  rea.sonably  prudent  physician  would 
provide?"  From  the  perspective  of  risk  management  and  avoid- 
ance of  medical  litigation  for  wrongful  death,  it  is  critical  that 
emergency  care  providers  document  the  events  of  the  resus- 


citation attempt  as  accurately  and  precisely  as  possible,  par- 
ticularly time  from  collapse  to  first  defibrillation.  Routine  com- 
pletion of  the  standard  reporting  form  will  supply  most  of  the 
specific  details  of  care  needed  for  medical-legal  reviews. 

A  number  of  important  technological  advances  promise 
to  make  event  documentation  even  more  accurate,  convenient, 
and  useful.  At  the  center  of  these  technological  advances  is 
the  defibrillator/monitor.  Research  has  repeatedly  shown  that 
defibrillation  is  the  most  important  intervention  in  adult  resus- 
citation. Because  of  the  need  for  early  rhythm  assessment  and 
defibrillation — every  resuscitation  attempt  requires  a  defib- 
rillator and  monitor — defibrillators  have  become  sophisti- 
cated electronic  devices  for  event  documentation.  Many  new 
technological  advances  appear  first  as  add-ons  to  defibril- 
lators (eg,  synchronized  cardioversion,  transcutaneous  pac- 
ing, pulse  oximetry,  capnometry,  and  automatic  blood  pres- 
sure monitoring). 

Critical  extra  features  for  defibrillators  are  automated  rhythm 
analysis  capability  and  shock  advisory  defibrillation.  Both  auto- 
mated and  conventional  external  defibrillators  now  include  sev- 
eral microprocessor-based  techniques  for  event  documentation. 
These  techniques  include  two-channel  magnetic  tape  recorders. 
Personal  Computer  Memory  Card  Intemafional  Association 
(PCMCIA)  cards,  digitized  audiotapes,  and  bar-code  readers. 
The  recorded  data,  which  include  cardiac  rhythm,  audio  record- 
ings, therapeutic  interventions  (eg,  administration  of  medications 
and  intubation),  and  other  patient  parameters,  can  be  downloaded 
to  master  databases  through  direct  lines,  telephone  lines,  or  per- 
sonal computer  card  readers.  Tlie  anticipated  widespread  greater 
use  of  automated  external  defibrillators  during  in-hospital  arrests 
should  make  these  approaches  readily  available. '■'*'-'^° 

Several  manufacturers  have  developed  database  man- 
agement software  to  store  and  analyze  patient  care  data  (eg, 
Utstein  Reporter^^  data  management  software  [Laerdal  Med- 
ical Company,  Stavanger.  Norway]  and  the  CODE-STAT''''^ 
data  management  system  [Physio-Control  Corporation,  Red- 
mond, WA,  USA]).  These  software  data  management  pro- 
grams comply  with  the  recommendations  of  the  out-of-hos- 
pital  Utstein-style  guidelines  and  will  be  upgraded  to  reflect 
the  recommendations  of  the  in-hospital  guidelines. 


Fig.  5.  (pages  53-54)  Form  for  standard  reporting  of  in-fiospital 
cardiopulmonary  resuscitation.  AHA  indicates  American  Heart  As- 
sociation; ALS,  advanced  life  support;  CAD,  coronary  artery  dis- 
ease; ecu,  coronary  care  unit;  CPR,  cardiopulmonary  resusci- 
tation; defib,  defibrillation;  DNAR,  do  not  attempt  resuscitation; 
ECG,  electrocardiograpfiic;  ED,  emergency  department;  EPI.  epi- 
nephrine; ERC,  European  Resuscitation  Council;  ET,  endotra- 
cheal tube;  ICD-CM,  International  Classification  of  Diseases,  ninth 
edition;  ICU,  intensive  care  unit;  IV.  intraveneous;  Ml,  myocardial 
Infarction;  PAR,  Prognosis  After  Resuscitation  Score,  PEA,  pulse- 
less electrical  activity;  ROSC,  return  of  spontaneous  circulation; 
VF,  ventricular  fibrillation;  VT,  ventricular  tachycardia. 
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STANDARD  REPORTING  OF  IN-HOSPITAL  CARDIOPULMONARY  RESUSCITATION 


1  Date  of  event    I I I   I I I   L 

2  Location 

n  ecu  D  PAR 

n  ICU  n  Operating  area 

D  ED  EH  General  care 

D  Outpatient 

CI  Diganostic  &  intervention 

D  Other 


3     Witnessed? 

D  Yes  D  No 

IVIonitored?   D  Yes 


O  Unknown 
n  No 


EVENT  VAR   ABLES 


Immediate  cause 

(check  one) 

n  Lethal  arrhythmias 

CH  Hypotension 

n  Respiratory  depression 

n  Metabolic 

n  Ml  or  Ischemia 

CH  Unknown 

D  Other 


6     Resuscitation  attempted? 

n  Yes  (check  all  used) 
n  Chest  compressions 
n  Defibrillation 
CH  Airway 

CH  No  (check  one) 
O  Found  dead 
n  Considered  futile 

Ddnar 


OUTCOME  VAR  ABLES 


10  Time  of  awal<ening      Time 


ACLS  interventions  at  time 
of  event  (check  all  that  apply) 

n  None 

n  IV  access 

D  IV  medications 

n  ECG  monitor 

n  Intubation 

n  Mechanical  ventilation 

n  Implantable  defibrillator/ 

cardioverter 
n  Intra-arterial  catheter 


7     Initial  condition 

Conscious''  EH  Yes 

Breathing? 

Pulse? 


D  No 
n  Yes  n  No 

D  Yes  D  No 


9     Event  times 

(shaded  times  are  required  to  calculate  the  AHA 
and  ERC  in-hospital  chain-of-survival  intervals) 


Collapse/Onset 
CPR  team  called 
CPR  team  arnved 
Arrest  confirmed 
CPR  started 
tstdefib  shock 
Airway  achieved 
1st  dose  EPI 


Date  I 


1 1  In-hospital  event  outcome  (check  one) 

D  Hospital  discharge 

Discharge  destination:       other  hospital 

chronic  care  facility 

*CPC  at  discharge  = 

•Total  GCS  = [eye verbal  _ 

n  In-hospital  death  (ROSC  >  24  hours) 

12  Alive  at  six  months? 

n  Yes  CCPC)  = n  No  (Date  of  Death)  _ 

1 2  Alive  at  one  year? 

n  Yes  CCPC)  = n  No  (Date  of  Death)  _ 


Date  I 


home, 
other 


n  Unknown 
D  Unknown 


Age    I 1 — 

mD    fD 

Admit  date    L 
ID#  I      I      I 


Unknown  EH 


8     Initial  rhythm 

n  VF  n  Bradycardia 

Dvt  " 

D  PEA 


EH  Asystole 

D  Perfusing  rhythm 


.  mm 
.  min 
min 
mm 


CPR  stopped  : 

Why-;' 

D  ROSC       D  Futile 

D  Death        D  DNAR 

Spontaneous  circulation 
n  Returned  (if  yes. 
lime  of  ROSC) 


n  Never  achieved 

D  Unsustained  ROSC: 
n  <  20  min 

EH  >  20  mm  but  <  24  hours 
n  >  24  hours 


14  If  died,  principal  cause  of  death 

n  CAD  n  Trauma 

n  Cancer  D  Other  medical 

15  ICD-CMcode 


16  Information  source  (for  u  &  15) 

EH  Medical  records 
D  Death  certificate 
D  Personal  physician 
n  Autopsy 
EH  Other 


'CPC  (Cerebral  Performance  Category)  1  =  good,  2  =  moderate,  3  =  severe,  4  =  comatose,  5  =  brain  death 
"GCS  (Glasgow  Coma  Score)  eye  1-4,  verbal  1-5,  motor  1-6, 
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ADD  T  ONAL     NFORMAT  ON 


17  Provider  of  CPR 

n  Nurse  D  Respiratory  therapist 

n  Physician  D  Clinical  assistant 

18  ET  Intubation  Time   : 


D  other 


19  Treatments  during  event  (below) 


Please  check  {hat  all  inlormation  is  complete  and  accurate. 
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Resuscitation  Quality  During  Resuscitations 

In  many  institutions  a  member  of  the  cardiac  arrest  team 
tills  out  iui  evaluation  form  that  assesses  the  quality  of  the  resus- 
citation effoil.  These  reports  identify  specific  problems,  such 
as  the  adequacy  of  BLS.  delays  in  arrival  of  the  defibrillator 
or  other  equipment,  delays  in  intubation,  and  possible  absence 
or  malfunction  of  resuscitation  equipment.  These  items  may 
be  described  in  a  comments  section  on  the  c;irdiac  airest  audit 
fonn.  Although  essential  for  in-hospital  quality  assurance,  these 
items  will  not  be  available  for  numerical  analysis  for  com- 
parisons between  hospitals.  They  should  be  confidential  doc- 
uments for  quality  assurance  and  reviewed  only  by  a  prop- 
erly authorized  committee.  They  should  not  become  part  of 
the  patient's  medical  record. 

A  growing  body  of  research  suggests  that  resuscitation  inter- 
ventions must  be  perfomied  not  only  early  but  well.  Several 
studies  document  that  all  four  of  the  major  components  of  resus- 
citation may  be  performed  poorly:  chest  compressions  and 
ventilation  rates. '^''"  defibrillation.'^""''''  endotracheal  intu- 
bation, and  administration  of  intravenous  medications.  In  one 
study  of  in-hospital  resuscitation.  83%  of  chest  compression 
rates  and  100%  of  ventilation  rates  were  outside  the  recom- 
mended BLS  guidelines.'-"'-  Another  project  asses.sed  the  qual- 
ity of  out-of-hospital  resuscitation  and  judged  48%'  of  CPR 
efforts  to  be  poor.''''  These  observations  are  important  because 
the  quality  of  CPR  efforts  correlates  with  successful  resus- 
citation.''"' Inconect  CPR  was  associated  with  a  14-day  sur- 
vival rate  of  4%  compared  with  a  survival  rate  of  16%  when 
CPR  was  perfonned  correctly.'^'  Another  study  demonstrated 
that  correctly  performed  bystander  CPR  was  independently 
associated  with  better  survival  to  hospital  discharge,  while 
ineffective  CPR  was  not  associated  with  improved  survival.''^' 

In  addition  to  simple  observation  by  resuscitation  team  mem- 
bers, researchers  have  sought  a  physiological  variable  that  can 
be  used  to  provide  feedback  to  emergency  personnel  during 
resuscitation  attempts.  The  following  variables  were  exam- 
ined: hemodynamics,  capnometry,  oxygenation,  and  pulses. 

Hemodynamics 

Hemodynamic  pressures  during  cardiac  resuscitation  cor- 
relate well  with  resuscitation  success.'"'*'  Rescuers  attempt 
to  optimize  coronary  perfusion  pressure  by  increasing  the 
aortic  diastolic  pressure  with  effective  chest  compressions 
and  pressor  agents.''''"''  Such  monitoring,  however,  requires 
placement  of  arterial  and  central  venous  catheters  during  a 
cardiac  arrest,  which  is  impractical  in  most  resuscitation 
attempts.  If  monitoring  lines  are  already  in  place,  they  can 
provide  guidance. 

Capnometry 

With  con.stant  ventilation  and  systemic  metabolism,  end- 
tidal  COt  monitoring  reflects  cardiac  output  during  CPR.'"- '™ 


End-tidal  COt  concentrations  during  CPR  correlate  with  car- 
diac output,  coronary  perfusion  pressure,  and  successful  resus- 
citation."''"" Few  patients  with  low  end-tidal  CO2  concen- 
trations during  CPR  are  successfully  resuscitated.'™  Cap- 
nometry appears  to  be  a  useful  adjunct  in  assessing  efficacy 
of  the  resuscitation  efforts.  Smaller,  less  expensive  devices 
are  becoming  available. 

Oxygenation 

Pulse  oximetry  is  not  useful  in  the  assessment  of  patients 
in  cardiac  arrest.  Oximetry  requires  a  peripheral  pulse  that  is 
unavailable  during  cardiac  anest.  CPR  chest  compressions 
do  not  create  a  suitable  peripheral  pulse.  Arterial  blood  gases 
demonstrate  the  adequacy  of  oxygenation  but  do  not  reflect 
the  adequacy  of  perfusion  during  cardiac  arrest. 

Pulses 

The  presence  of  palpable  pulses  indicates  the  presence  of 
some  blood  flow  but  does  not  provide  any  quantification  of 
arterial  pressures  or  cardiac  output.  The  carotid  pulse  is  the 
most  commonly  palpated  pulse  during  CPR."'  Femoral  pulses 
should  not  be  used  as  an  indicator  of  arterial  blood  flow  dur- 
ing CPR  because  compression-induced  retrograde  flow  in  the 
inferior  vena  cava  produces  femoral  pulses  that  more  likely 
indicate  venous  rather  than  arterial  blood  flow. 

Ethical  Issues 

These  recommendations  for  reporting  outcomes  of  in-hos- 
pital resuscitation  would  be  inappropriate  without  attention 
to  the  many  ethical  issues  involved  in  both  clinical  management 
and  research. '''"'  Quality  resuscitation  research  must  be  con- 
ducted. Scientific  evaluation  of  resuscitative  efforts  can  ben- 
efit future  patients.  This  research  must  be  conducted,  how- 
ever, within  an  ethical  framework,  which  may  vary  among 
countries  and  cultures. 

DNAR,  No  CPR,  Do  Not  Resuscitate 

In  certain  circumstances  it  is  acceptable  and  appropriate 
to  withhold  CPR  efforts.'''"'"'  Competent  and  informed  pa- 
tients have  the  right  to  refuse  CPR.'"" '"  When  the  patient 
cannot  make  an  informed  decision  about  CPR.  the  decision 
may  be  ba.sed  on  the  patient's  known  wishes  expressed  through 
advance  directives. 

Substituted  judgment,  where  surrogates  make  the  decision 
to  withhold  CPR.  is  ethically  acceptable.  The  accuracy  of  sub- 
stituted judgment,  however,  has  been  questioned.  Seckler  et 
al''*'  found  that  only  16%  of  elderly  chronically  ill  patients 
had  previously  discussed  resuscitation  preferences  with  their 
self-chosen  family  proxies,  and  neither  family  members  nor 
physicians  were  able  to  predict  patients"  wishes  adequately. 
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Suhl  et  al'^'*  observed  that  sunogates  could  not  guess  patients" 
wishes  better  than  random  chance. 

In  the  United  States,  where  tiie  movement  toward  patient 
autonomy  is  stronger  than  in  most  other  countries,"*"  an 
increasing  number  of  organizations  require  hospitals  to  review 
the  status  of  advance  directives  with  all  admitted  patients. 
Still,  according  to  a  recent  review,  only  20%  to  38%  of  in- 
hospital  patients  with  AIDS,  cancer,  or  other  diseases  with 
poor  prognosis  had  had  such  discussions."*'  In  in-patient  med- 
ical services  in  the  United  States,  the  frequency  of  DNAR 
orders  is  approximately  3%  to  4%  but  occasionally  may  run 
as  high  as  9%."*' 

Medical  Futility 

Withholding  resuscitation  attempts  because  of  medical 
futility,  that  is,  the  probability  of  a  successful  outcome 
approaches  zero,  remains  controversial.'^-"^''  Most  consensus 
panels  from  major  health  organizations  (including  the  AHA,"*' 
the  European  Resuscitation  Council, '''  the  American  Med- 
ical Association,"*''  and  the  Hastings  Center"'*)  have  concluded 
that  it  is  ethically  acceptable  to  withhold  CPR  when  an  in- 
formed physician  thinks  resuscitation  attempts  will  be  futile. 
An  unambiguous  and  widely  accepted  definition  of  futility 
is  still  lacking.  Hidden  value  judgments  may  be  made  by  clin- 
icians who  declare  futility  without  consultation  with  the  patient 
or  surrogate.  "*'■"*'* 

Some  investigators  make  a  distinction  between  qualitative 
and  quantitative  medical  futility."*''  Quantitative  futility  is  a 
very  low  or  zero  probability  of  achieving  a  return  of  organ 
function  and  survival  beyond  2  weeks.  Qualitative  medical 
futility  applies  when  CPR  may  be  effective  in  sustaining  life, 
but  the  patient's  quality  of  life  falls  well  below  the  threshold 
considered  minimal  by  general  professional  judgment."*^  In 
one  study  investigators  observed  that  clinicians  failed  to  dis- 
cuss quality-of-life  issues  with  a  substantial  number  of  com- 
municative patients  for  whom  qualitative  futility  was  de- 
clared."*^ As  a  concept,  medical  futility  must  be  better  defined 
and  more  widely  accepted  if  it  is  to  affect  withholding  med- 
ical interventions. 

Informed  Consent  for  Resuscitation  Research 

Resuscitation  research  presents  unique  ethical  challenges. 
Most  tellingly,  patients  cannot  give  informed  consent  for  par- 
ticipation in  research  protocols.  Patients"  wishes  concerning 
care  are  often  unknown  at  the  time  resuscitation  efforts  are 
undertaken.  Most  reports  of  human  resuscitation  research  fail 
to  report  approval  by  research  ethics  committees  or  to  address 
issues  of  subject  consent."*''  Surrogate  permission,  from  fam- 
ily members  when  applicable,  is  rarely  available.''"'-''"  In  the 
United  States,  federal  regulations  concerning  informed  con- 
sent resulted  in  a  virtual  halt  in  resuscitation  research  for  sev- 
,il  years  in  the  I'WOs.'"- 


In  response,  the  1995  Coalition  Conference  of  Acute  Resus- 
citation and  Critical  Care  Researchers  stated  that  research 
can  and  should  be  done  in  clinical  circumstances  where  it 
is  not  feasible  to  obtain  informed,  prospective,  or  proxy  con- 
sent for  enrollment  in  a  study  protocol.''"  The  coalition  empha- 
sized the  critical  role  of  infonried  institutional  review  boards 
in  circuinstances  in  which  obtaining  informed  consent  is 
impossible.  The  local  institutional  review  boards  must  estab- 
lish safeguards  and  reviews  to  protect  the  interests  and  rights 
of  potential  subjects.  In  addition,  the  coalition  endorsed  a  new 
risk  category  called  "appropriate  incremental  risk.""  Incre- 
mental risk  is  any  potential  risk  specifically  associated  with 
participation  in  the  research  compared  with  the  natural  con- 
sequences of  the  medical  condition.  Although  patients  are 
indeed  vulnerable  to  research  risks,  they  are  also  at  risk  of 
being  denied  beneficial  therapy  when  no  effective  therapy 
currently  exists. 

In  late  1996  the  US  Food  and  Daig  Administration  publish- 
ed an  important  "final  nile"  regarding  exception  to  informed 
consent  in  certain  emergency  research  circumstances.  When 
implernented,  these  regulations  should  allow  full  resump- 
tion of  clinical  resuscitation  research  even  when  informed 
consent  is  impossible.  The  circuni.stances  under  which  excep- 
tions to  informed  consent  can  be  made  must  meet  the  fol- 
lowing criteria: 

1 .  The  clinical  trial  addresses  a  life-threatening  condition 
that  the  individual  to  be  enrolled  has. 

2.  CuiTcntly  available  treatments  are  unproved  or 
unsatisfactory. 

3.  The  research  cannot  otherwise  be  carried  out  and 

is  essential  to  determine  the  safety  and  effectiveness 
of  the  new  treatment. 

4.  It  is  not  feasible  to  obtain  informed  consent  from 
the  patient  or  a  legal  representative. 

5.  The  risks  of  the  experimental  procedures  are 
reasonable  compared  with  those  associated  with 
the  patient"s  medical  condition  and  current 
standard  therapy. 

Additional  Ethical  Issues 

This  consensus  document  highlights  several  major  ethi- 
cal issues  for  researchers,  ethics  committees,  and  other 
involved  parties  to  consider  and  review.  At  this  time  many 
researchers,  clinicians,  ethicists,  and  caregivers  are  debating 
a  number  of  other  ethical  topics,  including  resuscitation  for 
organ  donation,''"  practicing  procedures  on  the  newly 
dead,'''''  -"-  the  presence  of  relatives  during  resuscitation  at- 
tempts,-'" -'"'  and  caring  for  the  survivors.-"''  -'-  Although  the 
task  force  recognizes  the  critical  importance  of  these  topics, 
consensus  on  these  issues  was  beyond  the  scope  and  man- 
date of  this  document.  These  issues  will  be  discussed  in  detail 
in  I'utiMC  Lltstein  syniposia. 
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Conclusions 

In-hospital  resuscitation  is  a  topic  of  immense  complex- 
ity. Existing  publications  more  often  highlight  these  intricacies 
th;ui  provide  answers.  TTie  purpose  of  this  document  is  as  much 
to  list  topics  for  consideration  as  to  provide  guidelines  to  fol- 
low. Many  of  these  recommendations  are  speculative,  offered 
in  the  absence  of  results  from  research  studies  that  use  uni- 
form definitions  and  terminology.  They  are  presented  in  the 
belief  that  they  will  serve  as  a  catalyst  to  much-needed  research 
and  discussion. 

Table  I  lists  and  defines  a  series  of  individual  patient  vari- 
ables that  hospitals  should  collect.  With  these  variables,  a  stan- 
dard reporting  form  (Fig  5)  can  be  completed  during  and  imme- 
diately after  a  resuscitation  event.  Use  of  this  form  (or  a  similar 
form  that  contains  the  same  variables)  provides  documentation 
of  patient  care  during  the  arrest.  These  arrest  reporting  forms 
should  become  part  of  the  medical  record  for  each  patient. 
Different  designs  may  be  required  for  different  hospitals,  loca- 
tions, and  countries. 

Fig  2  presents  the  in-hospital  Utstein-style  reporting  tem- 
plate. This  template  summarizes  the  collective  experience  of 
individual  hospitals.  The  template  can  be  completed  using  the 
unifomi  data  (Table  1 )  collected  from  individual  patients.  Table 
2  is  a  checklist  of  information  to  include  in  reports  on  in-hos- 
pital resuscitation.  For  future  publications  on  in-hospital  resus- 
citation, this  information  will  allow  categorization  and  com- 
parison of  hospitals  that  may  use  different  management 
approaches.  Table  2  also  lists  the  final  recommendations  regard- 
ing resuscitation  outcomes  and  the  gold  standard  process  inter- 
vals to  report.  These  variables  will  supply  the  key  for  future 
interhospital  comparisons. 

We  recognize  that  many  individuals,  hospitals,  and  research 
groups  have  already  Identified,  and  in  many  cases  solved,  some 
of  the  data  acquisition  problems  addressed  in  these  guide- 
lines. Mcmy  other  solutions  and  forms  may  exist.  These  rec- 
ommendations are  a  work  in  progress.  We  encourage  com- 
ments, discussion,  and  suggestions  for  improvement  of  the 
recommendations  as  they  are  used.  We  are  particularly  inter- 
ested in  solutions  to  problems  of  data  collection,  storage,  anal- 
ysis, and  presentation. 

Comments  can  be  sent  to  either  Richard  O.  Cummins.  MD, 
Emergency  Cardiac  Care  Committee,  American  Heart  Asso- 
ciation. 7272  Greenville  Ave.  Dallas.  TX  75231-4596.  USA 
(E-mail:  docroc@u.  Washington. edu)  or  Douglas  A.  Cham- 
berlain. MD.  c/o  European  Resuscitation  Council  Secretariat, 
25  Woodland  Drive.  Hove.  East  Sussex  BNE  6DH.  United 
Kingdom  (E-mail:  chanibda@pavilion.co.uk). 
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Classic  Reprints 


Retrospectroscope  Redux: 
Feet  on  the  Ground?? 


How  a  nation  decides  how  much  and  what  kind  of  biomed- 
ical research  it  wants  to  support  is  of  great  importance  to  the 
health  of  its  people,  because  even  the  best  physician  cannot 
"deliver"  new  knowledge  about  prevention,  early  diagnosis, 
or  cure  until  research  has  uncovered  it.  At  present,  "how  much" 
research  is  mostly  left  up  to  Congress  and  "what  kind"  is  left 
to  specific  granting  agencies  and  their  review  panels,  study 
sections,  and  advisory  councils,  who  either  approve  or  dis- 
approve projects  initiated  by  scientists,  or  sometimes  propose 
programs  of  their  own. 

To  the  present  array  of  reviewing  bodies.  Congress  now 
proposes  to  add  another:  Congress.  "The  House  of  Repre- 
sentatives on  April  9  voted  that  Congress  should  have  a  veto 
power  over  all  of  the  14.000  grants  which  NSF  awards  each 
year.  To  accomplish  this,  NSF  would  have  to  submit  a  list  of 
all  proposed  research  grant  awards  to  Congress  every  30  days, 
as  well  as  justifications  for  them.  Either  house  could  veto  the 
award  of  any  grant . . .  The  provision  would  put  Congress  in 
the  position  of  effectively  approving  research  grants  in  every 
area  of  NSF  support,  from  education  to  basic  science"  (1). 

Why?  It  appears  that  one  of  the  "fun  games"  for  some  Con- 
gressmen is  scanning  titles  of  approved  research  grants  in  the 
social  and  biomedical  sciences  and  then  holding  up  to  pub- 
lic ridicule  those  that  sound  (to  them)  odd,  esoteric,  irrele- 
vant, ludicrous,  farcical,  or  absurd.  The  problem  is  that  these 
Congressmen  have  not  looked  into  the  Retrospectroscope;  per- 
haps they  should,  lest  their  public  statements  on  what  con- 
stitutes nonsensical  research  today  form  the  basis  for  new  "fun 
games"  10  to  20  years  from  now. 

Let's  look  at  a  few  research  projects  that  would  cause  some 
Congressmen  to  roll  in  the  aisles  with  laughter.  A  sure-fire 
one  would  have  been  a  proposal  in  December  1 895  if  an  Amer- 
ican scientist  had  applied  for  government  money  to  invent  a 
machine  to  look  at  the  insides  of  people.  By  1 895,  science  fic- 
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tion  writers  had  "invented"  airplanes,  submarines,  and  elec- 
tric ray  guns,  and  had  even  "created"  a  man  reassembled  from 
assorted  bits  and  pieces  of  cadavers — but  none  had  been  brash 
enough  to  conceive  of  a  ray  that  would  photograph  bones  and 
heart  and  lungs  right  through  the  skin.  Yet  late  in  December 
1895,  Wilhelm  Roentgen  in  Wiirzberg  accomplished  just  that. 
I  suspect  Congress  would  have  been  embarrassed  when,  hav- 
ing vetoed  this  absurd  (hypothetical)  proposal  just  before 
adjourning  for  the  Christmas  vacation  in  1895,  they  picked 
up  a  newspaper  on  New  Year's  Day  and  read  on  the  fi-ont  page 
of  a  scientific  discovery  by  a  German  physicist  that  swept  the 
world  and  revolutionized  the  practice  of  medicine. 

The  "look-inside-people"  proposal  would  have  caused  good- 
natured  belly  laughs.  But  if  Eadweard  Muybridge  had  applied 
for  a  grant  in  1872,  his  proposal  would  have  caused  indig- 
nation and  outrage  at  the  waste  of  the  public's  money  on  a 
frivolous  project,  by  someone  who  wasn't  even  a  scientist  and 
had  no  scientific  degree  and  no  laboratory.  Here,  in  Muy- 
bridge's  words,  is  what  he  wanted  to  do;  these  might  have 
served  as  an  introduction  and  justification  for  his  project: 

In  the  spring  of  1 872  . . .  there  was  revived  in  the  city 
of  San  Francisco  a  controversy  in  regard  to  animal 
locomotion  ...  the  principal  subject  of  dispute  was  the 
possibility  of  a  horse,  while  trotting — even  at  the  height 
of  his  speed — having  all  four  of  his  feet,  at  any  por- 
tion of  his  stride,  simultaneously  free  from  contact  with 
the  ground  (2). 

Muybridge  resolved  to  settle  the  controversy.  It  occurred 
to  him  that  a  series  of  photographic  images  made  in  rapid  suc- 
cession at  predetermined  intervals  of  time  would  answer  the 
question.  There  were  no  motion  pictures  in  1872  and  most 
still  photographs  were  made  on  glass  plates  prepared  by  the 
photographer.  Muybridge  set  up  several  banks  of  1 2  to  24 
stereoscopic  cameras  arranged  parallel  to  the  track  on  which 
the  horse  would  trot  at  a  predicted  speed.  When  the  horse 
reached  position  1 ,  which  was  opposite  camera  1 .  Muybridge 
pressed  a  button  that  clicked  the  shutter  of  camera  1  and,  by 
a  "programmed"  electric  motor  with  1 1  or  23  additional  con- 
tacts, exposed  successively,  at  the  proper  time,  the  photographic 
plates  of  cameras  #2  to  #12  or  #2  to  #24.  A  result  is  shown 
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in  the  figure  for  6  consecutive  plates.  Muybridge  then  mounted 
his  glass  plates  on  discs;  when  he  rotated  these,  he  had  a  very 
satisfactory  reproduction  of  a  miniature  horse  trotting  along. 
(By  mounting  plates  made  by  his  stereoscopic  cameras  on  2 
discs  and  rotating  them  at  equal  speeds,  he  could  also  pro- 
duce 3-diniensional  effects.)  These  apparently  were  the  first 
motion  pictures  and,  even  if  you  don't  believe  that  motion  pic- 
tures produced  in  Hollywood  or  television  studios  represent 
an  advance  in  civilization,  motion  pictures  have  been  an  invalu- 
able tool  in  medicine  and  biology. 

If  Muybridge  had  written  a  grant  application  to  NSF  in 
1872,  some  Congressmen  would  have  vetoed  it  as  frivolous. 
Fortunately,  Leland  Stanford  provided  an  out-of-doors  lab- 
oratory for  Muybridge  at  his  Palo  Alto  fami  and  later  Provost 
William  Pepper,  along  with  trustees  and  friends  of  the  Uni- 
versity of  Pennsylvania,  raised  funds  for  Muybridge  to  con- 
tinue and  publish  his  work  on  man,  land  animals,  and  birds 
in  motion.  In  1882.  a  French  physiologists,  Marey,  improved 
Muybridge" s  multiple  camera  system  by  using  a  single  cam- 
era, a  strip  of  photographic  film,  and  a  succession  of  mov- 
ing figures;  in  1 892  Edison  used  a  moving  strip  and  a  lantern 
for  projection,  patented  these,  and  became  known  as  the  "inven- 
tor" of  motion  pictures.  Muybridge  realized  the  role  his  mov- 
ing pictures  would  play  in  the  field  of  education  and  enter- 
tainment. In  1898,  he  wrote  in  the  preface  to  his  book:  "The 
combination  of  such  an  instrument  with  the  phonograph  has 
not,  at  the  time  of  writing,  been  satisfactorily  accomplished; 
there  can,  however,  be  little  doubt  that  in  the — perhaps  not 
far  distant — future,  instruments  will  be  constructed  that  will 
not  only  reproduce  visible  actions  simultaneously  with  audible 
words,  but  an  entire  opera,  with  the  gestures,  facial  expres- 
sions and  songs  of  the  performers,  with  all  the  accompany- 
ing music,  will  be  recorded  ...  for  the  instruction  or  enter- 
tainment of  an  audience  long  after  the  original  participants 
shall  have  passed  away"  (2). 


In  1936,  J.  Z.  Young,  if  he  had  been  an  American  and 
there  had  been  an  NSF  or  NIH,  might  well  have  submitted 
a  proposal  to  study  nerve  fibers  in  cephalopods.  particularly 
in  Loligo  or  squid  (3).  Since  this  is  a  creature  that  can  sud- 
denly move  backward  by  jet  propulsion  of  an  ink-like  mate- 
rial, some  Congressmen  could  have  had  a  field  day  liken- 
ing scientists  to  squids — continuously  moving  backward 
while  emitting  large  quantities  of  ink — and  vetoed  the  pro- 
ject as  irrelevant  and  ludicrous.  In  1936.  the  justification  writ- 
ten for  Congress  would  not  have  predicted  the  impact  of 
Young's  study. 

Because  the  squid  contains  giant  nerve  fibers  up  to  1  mm 
in  diameter — 50  to  1 ,000  times  thicker  than  nerve  fibers  pre- 
viously available  for  study — it  permitted  two  crucial  exper- 
iments: (] )  one  or  more  fine  wire  electrodes  could  be  placed 
inside  the  nerve  tube  to  permit  scientists  to  measure  the  dif- 
ference in  electrical  potential  between  the  inside  of  the  fiber 
and  its  outer  surface;  (2)  the  contents  of  the  giant  axone  could 
be  squeezed  out.  much  as  one  rolls  toothpaste  from  its  tube, 
and  the  contents  of  the  nerve  cell  and  the  amount  of  each  could 
be  measured  precisely.  This  led  to  a  revolution  in  neuro- 
physiology and  to  electrophysiology  in  general.  Electro- 
physiology  includes  electrocardiography;  soon  a  micropipette 
was  devised  with  a  tip  so  small  (0.0005  mm  or  less  in  diam- 
eter) that  it  could  be  put  in  heart  muscle  and  into  cells  in  each 
part  of  its  special  conducting  system.  Much  of  what  we  now 
know  about  the  genesis  of  serious  cardiac  aiThythmias  and 
how  to  evaluate  proposed  therapy  has  come  from  measure- 
ment of  cardiac  transmembrane  potentials. 

The  studies  of  squid  axones  also  led  to  a  new  science  of 
active  transport  across  cell  membranes — how  cells  maintain 
quite  different  concentrations  of  salt  inside  compared  to  out- 
side. Research  on  active  transport  has  extended  to  many  organ 
systems  of  the  body;  recently  it  has  led  to  an  understanding 
of  the  mechanism  that  causes  secretion  in  the  szastrointesti- 
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nal  tract  and  permits  patients  with  cholera  to  lose  huge,  even 
fatal,  amounts  of  intestinal  fluid  secretions. 

I  can  give  more  examples  of  projects  that  would  evoke  rude 
sounds  from  some  Congressmen:  (a)  On  the  causes  of  the  tor- 
pidity of  the  tenrec  (4).  (b)  The  effect  of  chemical  substances 
on  the  rate  of  beating  of  cilia  in  oyster  gills  (5).  (c)  Sex  attrac- 
tants  for  insects  (6).  (d)  Mechanism  by  which  a  bat  in  utter 
darkness  catches  a  tiny  insect  flying  at  top  speed  (7). 

(a)  provided  proof  that  even  an  animal  living  in  the  trop- 
ics could  be  made  to  hibernate  in  its  winter  months  by  rela- 
tively small  decreases  in  body  temperature  and  paved  the  way 
for  hypothermia  of  patients  during  cardiac  surgery. 

(b)  may  serve  as  a  test  for  blood-bome  substances  that  inhibit 
ciliary  activity  in  patients,  such  as  those  with  cystic  fibrosis. 

(c)  may  well  enable  control  of  specific  insect  pests  in  certain 
areas  without  creating  problems  of  air,  water,  or  soil  pollution. 

(d)  demonstrated  the  ultrasonic  echolocation  mechanism 
by  which  bats,  flying  in  pitch-black  caves,  can  catch  prey  but 
avoid  other  obstacles.  It  could  have  been  the  lead  to  sonar 
and  radar  in  World  W;ir  II,  but  Griffin"s  studies  (7)  were  inde- 
pendent of  radar  and  were  not  published  until  1940,  when 
radar  had  just  been  put  to  military  use.  Griffin  asks,  "Had 
biologists  understood  a  few  decades  earlier  the  methods  by 
which  bats  orient  themselves,  might  not  the  invention  of  radar 
and  sonar  have  come  sooner?  Or  might  we  not  already  be  in 
a  position  to  perfect  acoustic  means  for  self  guidance  for  the 
blind?...  Granted  that  in  this  case  the  engineers  anticipated 
the  biologists,  one  may  speculate  whether  this  sequence  is 
inevitable."  I  wonder  how  much  Griffin's  studies  on  echolo- 
cation in  bats  and  birds  hastened  the  development  of  the 
echocardiogram,  a  powerful  new  diagnostic  tool  in  cardiology, 
developed  in  the  1950s. 


I  hope  that  scientists  don't  begin  to  submit  research  appli- 
cations with  phony  titles  just  to  escape  Congressional  scrutiny. 
Much  good  can  come  from  congress  taking  a  serious  look  at 
approved  research  grants.  For  when  members  of  Congress 
question  titles  that  seem  "irrelevant,"  they  may  learn  much 
about  the  naaire  of  scientific  discovery,  and  this  may  lead  them 
to  formulate,  at  last,  a  sound  national  policy  for  basic  biomed- 
ical research.  And  an  imaginative  T.  V.  producer  might  read 
the  Congressional  Record  and  find  it  fascinating  to  educate 
the  general  public  with  a  spell-binding  series  on  "The  Use- 
fulness of  the  Absurd." 

Wishful  thinking?  Not  necessarily — some  "absolutely 
impossible"  things  have  happened  in  science! 

Julius  H.  Comroe,  Jr. 
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Research  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page,  Abstract,  Introduction.  Methods,  Results, 
Discussion,  Conclusions.  Product  Sources.  Acknowledgments.  Ref- 
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Evaluation  of  Device/MethodyXechnique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page.  Abstract.  Introduction,  Description  of  De- 
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Case  Report:  A  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way,  or  is  exceptionally  instructive.  AH  authors 
must  be  associated  with  the  case.  A  case-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page,  Abstract,  Introduction.  Case  Summa- 
ry. Discussion.  References.  Tables.  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page.  Out- 
line, Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments, References.  Tables,  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substanti- 
ated opinions  on  a  pertinent  topic.  Title  Page.  Text.  References.  Tables, 
and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
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Letter:  A  signed  communication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief,  instructive  case  report  involving  blood 
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Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  pharmacokinetics, 
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care  equipment — with  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Comer,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  RESPIRA- 
TORY Care  for  more  detail. 
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Review  of  Book,  Film,  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 
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Print  on  one  side  of  white  bond  paper.  8.5  in.  x  1 1  in.  (216  x  279  mm) 
with  margins  of  at  least  I  in.  (25  mm)  on  all  sides  of  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times.  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 
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do  not  use  italics  except  for  special  emphasis.  Number  all  pages  in 
upper-right  comers.  Indent  paragraphs  5  spaces.  Do  not  justify.  Do 
not  put  authors'  names,  institutional  aftlliations  or  allusions  to 
institutional  afllliations  in  the  text,  or  other  identification  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Begin  each  of  the  following  on  a  new  page:  Title 
Page.  Abstract.  Text,  Product  Sources  List,  Acknowledgments.  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  them  in  cap- 
ital and  small  letters  (eg.  Introduction.  Methods,  Results,  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg.  Patients,  Equipment,  Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate the  accepting  journal,  followed  by  (in  press),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  Index  Medkus.  List  all  authors. 

Article  in  a  journal  carrying  pagination  throughout  volume: 

Rau  JL,  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  lube:  a  bench  study.  Respir  Care 
1992:37(1 1):  1233- 1 240. 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  1: 

Bunch  D.  Establishing  a  national  database  for  home  care.  AARC  Times 

199l;15(Mar):61.62,64. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilator-dependent  patients  in  hospitals.  Respir 
Care  I988:33(  1 1  ):l()44-l()46. 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplenient.s.  Supply  sufficient  information 
to  promote  retrieval.) 

Reynolds  HY.  Idiopathic  interstitial  pulmonary  fibrosis.  Chest  1986; 

89(3Suppl):l39S-l43S. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided.  Those  more 
than  3  years  old  should  not  be  cited.) 

.Stevens  DP.  .Scavenging  ribavirin  from  an  oxygen  hood  to  reduce  envi- 
ronmental exposure  (abstract).  Respir  Care  1990:35(11):  1087-1088. 

Editorial  in  journal: 

Enright  P.  Can  we  relax  during  spirometry?  (editorial).  Am  Rev  Respir 
Dis  1993:I48(2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  for  chronic  <ibslructivc  pulmonary  dis- 
ease (editorial).  Lanccl  1992;.14(«8833):144()-1441. 

Letter  in  journal: 

Aelony  Y.  Hlhnic  nomis  for  pulmonary  function  tests  (letter).  Chest 
1991:99(4l:K).'il. 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible.) 

DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary  dis- 
ease. New  York:  Futura:  1990.  p.  76-85. 

Corporate  author  book: 

American  Medical  Association  Department  of  Drugs.  AMA  drug  eval- 
uations, 3rd  ed.  Littleton  CO:  Publishing  Sciences  Group;  1977. 

Chapter  in  book  with  editor(s): 

Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA,  Welch  MH,  edi- 
tors. Pulmonary  medicine.  Philadelphia:  JB  Lippincott;  1977:26-42. 

Tables.  Use  consecutively  numbered  tables  to  display  information. 
Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  heading.  Place  explanations  in  footnotes, 
including  all  nonstandard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  (*,  1. 1.  §.  II.  |.  **.  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  rules  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

Illustrations.  Graphs,  line  drawings,  photographs,  and  radiographs 
are  figures.  Use  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  con.secutively  as  Fig.  1.  Fig.  2,  and  so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure  all 
figures  are  cited.  If  any  figure  was  previously  published,  include  copy- 
right holder's  written  permission  to  reproduce.  Figures  for  publi- 
cation must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  available  to  the  Editor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  for  more  information.  In  reports  of  animal 
experiments,  use  .schematic  drawings,  not  photographs.  A  letter  of 
consent  must  accompany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures;  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identify  precisely  all  drugs  and  chemicals  used,  giving  gener- 
ic names,  doses,  and  routes  of  administration.  If  desired,  brand  names 
may  be  given  in  parentheses  after  generic  names.  Drugs  should  be 
listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identify  any  com- 
mercial product  (including  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name,  city,  and  stale  or 
country.  If  four  or  more  products  are  mentioned,  do  not  list  any  man- 
ufacturers in  the  text;  instead,  list  them  on  a  Product  Sources  page 
al  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers when  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications. 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedures  were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  World  Medical  Association  Declaration  of  Helsinki 
I  Respir  Care  IW7;42(6):63.'S-6361  or  of  the  institution's  committee 
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(in  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identity  the  statistical  tests  used  in  analyzing  the  data, 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  iirticle  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius:  and  blood  pressures  in  millimeters  of 
mercury  (inni  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
siu'ements  in  con\'entional  metric  and  in  SI  (Systeme  IntemaUoncile) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  example.  -PEEP.  10  cm  H2O  [0.98 1  kPaj."  For  con- 
version to  SI,  .see  RESPIRATORY  Care  I988:33(10):861-873 
(Oct  1988).  1989:34(2);145(Feb  1989).  and  l997:42(6);639-640 
(June  1997). 
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product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  do  not 
disqualify  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.)  A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
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Please  use  the  following  fonns:  cm  HiO  (not  cmH20).  f  (not  bpm), 
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mmHg).  pH  (not  Ph  or  PH).  p  >  0.001  (not  p>0.001 ),  s  (not  sec). 
SpO;  (pulse-oximetry  saturation).  See  RESPIRATORY  Care:  Stan- 
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Respiratory  Care  •  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its 
science  journal,  RESPIRATORY  CARE,  invite  submission  of 
brief  abstracts  related  to  any  aspect  of  cardiorespiratory  care. 
The  abstracts  will  be  reviewed,  and  selected  authors  will  be 
invited  to  present  posters  at  the  OPEN  FORUM  during  the 
AARC  International  Respiratory  Congress  in  Atlanta,  Geor- 
gia. November  7-10.  1998.  Accepted  abstracts  will  be  pub- 
lished in  the  October  1998  issue  of  RESPIRATORY  Care.  Mem- 
bership in  the  AARC  is  not  required  for  participation.  All 
accepted  abstracts  are  automatically  considered  for  ARCF 
research  grants. 

SPECIFICATIONS— READ  CAREFULLY! 

An  absaact  may  report  (1)  an  original  study,  (2)  the  eval- 
uation of  a  method,  device  or  protocol,  or  (3)  a  case  or 
case  series.  Topics  may  be  aspects  of  adult  acute  care,  con- 
tinuing care/rehabilitation,  perinatology/pediatrics,  cardio- 
pulmonary technology,  or  health  care  delivery.  The  abstract 
may  have  been  presented  previously  at  a  local  or  regional — 
but  not  national — meeting  and  should  not  have  been  published 
previously  in  a  national  journal.  The  abstract  is  the  only  evi- 
dence by  which  the  reviewers  can  decide  whether  the  author 
should  be  invited  to  present  a  poster  at  the  OPEN  FORUM. 
Therefore,  the  abstract  must  provide  all  important  data,  find- 
ings, and  conclusions.  Give  specific  information.  Do  not  write 
such  general  statements  as  "Results  will  be  presented"  or  "Sig- 
nificance will  be  discussed." 

Essential  Content  Elements 
Original  study.  Abstract  must  include  ( 1 )  Background: 
statement  of  research  problem,  question,  or  hypothesis;  (2) 
Method:  description  of  research  design  and  conduct  in  suf- 
ficient detail  topemiit  judgment  of  validity:  (3)  Results:  state- 
ment of  research  findings  with  quantitative  data  and  statis- 
tical analysis:  (4)  Conclusions:  interpretation  of  the  meaning 
of  the  results. 

Method,  device,  or  protocol  evaluation.  Abstract  must 
include  ( 1 )  Background:  identification  of  the  method,  device, 
or  protocol  and  its  intended  function;  (2)  Method:  descrip- 
tion of  the  evaluation  in  sufficient  detail  to  permit  judgment 
of  its  objectivity  and  validity:  (3)  Results:  findings  of  the  eval- 
uation: (4)  Experience:  summary  of  the  author's  practical  expe- 
rience or  a  lack  of  experience;  (5)  Conclusions:  interpreta- 
tion of  the  evaluation  and  experience.  Cost  comparisons  should 
be  included  where  possible  and  appropriate. 

Case  report.  Abstract  must  report  a  case  that  is  uncom- 
mon or  of  exceptional  educational  value  and  mu.st  include  ( 1 ) 
Introduction:  Relevant  basic  information  important  to  under- 
standing the  case.  (2)  Case  Summary:  Patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  Content  should  reflect 
results  of  literature  review.  The  author(s)  should  have  been 
actively  involved  in  the  case  and  a  case-managing  physician 
must  be  a  co-author  or  must  approve  the  report. 


Abstract  Format  and  Typing  Instructions 

Accepted  abstracts  will  be  photographed  and  reduced  by 
40%;  therefore,  the  size  of  the  original  text  should  be  at  least 
1 0  points.  A  font  like  Helvetica  or  Geneva  makes  the  clear- 
est reproduction.  The  first  line  of  the  abstract  should  be  the 
title  in  all  capital  letters.  Title  should  explain  content.  Fol- 
low title  with  names  of  all  authors  (including  credentials), 
institution(s),  and  location;  underline  presenter's  name.  Type 
or  electronically  print  the  abstract  single  spaced  in  a  single 
paragraph  in  the  space  provided  on  the  abstract  blank.  Insert 
only  one  letter  space  between  sentences.  Text  submission  on 
diskette  is  encouraged  but  must  be  accompanied  by  a  hard 
copy.  Identifiers  will  be  masked  (blinded)  for  review.  Data 
may  be  submitted  in  table  form,  and  simple  figures  may  be 
included  provided  they  fit  within  the  space  allotted.  No  fig- 
ures, illustrations,  or  tables  are  to  be  attached  to  the  abstract 
form.  Provide  all  author  information  requested.  A  clear  pho- 
tocopy of  the  abstract  form  may  be  used.  Standard  abbre- 
viations may  be  employed  without  explanation;  new  or  infre- 
quently used  abbreviations  should  be  spelled  out  on  first  use. 
Any  recurring  phrase  or  expression  may  be  abbreviated,  if 
it  is  first  explained.  Check  the  abstract  for  ( 1 )  errors  in  spelling, 
grammar,  facts,  and  figures;  (2)  clarity  of  language;  and  (3) 
conformance  to  these  specifications.  An  abstract  not  prepared 
as  requested  may  not  be  reviewed.  Questions  about  abstract 
preparation  may  be  telephoned  to  the  editorial  staff  of  RES- 
PIRATORY Care  at  (972)  406-4667. 

Deadline  Allowing  Revision 

Authors  may  choose  to  submit  abstracts  early.  Abstracts 
postmarked  by  February  16.  1998  will  be  reviewed  and  the 
authors  notified  by  letter  only  to  be  mailed  by  March  20, 
1998.  Rejected  abstracts  will  be  accompanied  by  a  writ- 
ten critique  that  should,  in  many  cases,  enable  authors  to 
revise  their  abstracts  and  resubmit  them  by  the  final  dead- 
line (May  4,  1998). 

Final  Deadline 

The  mandatory  Final  Deadline  is  May  4,  1998  (postmark). 
Authors  will  be  notified  of  acceptance  or  rejection  by  letter 
only.  These  letters  will  be  mailed  by  July  20,  1998. 

Mailing  Instructions 

Mail  (Do  not  fax ! )  2  clear  copies  of  the  completed  abstract 
form,  diskette  (if  possible),  and  a  stamped,  self-addressed  post- 
card (for  notice  of  receipt)  to: 

RESPIRATORY  CARE  OPEN  FORUM 

11030  Abies  Lane 

Dallas  TX  75229-4593 


1998  Respiratory  Care  Open  Forum 
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News  releases  about  new  products  and  services  will  be  considered  for  publication  in  this  section.  There  is  no  charge  Cor 
these  listings.  Send  descriptive  release  and  glossy  black  and  while  photographs  to  RESPIRATORY  CARE  Journal,  New 
Products  and  Services  Depl,  1 1030  Abies  Lane.  Dallas  T.X  75229-4.'i93.  The  Reader  Service  Card  immediately  follows 
the  authors  &  advertisers  index  at  the  back  of  the  Journal. 


New  Products 
&  Services 


Pulse  Oximeter.  Nellcor  Puritan 
Bennett  releases  the  NPB-190  Pulse 
Oximeter.  The  manufacturer  calls  the 
unit  an  affordable,  accurate,  and  reliable 
solution  for  oxygen  saturation  moni- 
toring with  benefits  such  as  convenient 
transport  and  ease  of  use.  Additional  fea- 
tures include  an  internal  power  supply, 
EIA-232  and  ASCII  data  outputs,  and 
nurse  call  capability.  The  NPB-190  is 
also  equipped  with  audible  and  visible 
alarms  for  high-low  saturation  and  pulse 
rate,  an  indicator  for  pulse  search,  and 
an  adjustable  alarm  silence  duration.  Cir- 
cle Reader  Service  Number  160  for 
more  information. 


Improved  Peak  Flow  Meter. 

HealthScan  Products  Inc  introduces  the 
ASSESS®  peak  flow  meter  with  the 
Asthma  Management  Zone  System. 
Zone  clips  can  be  attached  to  the  right 
side  of  ASSESS  and  positioned  at  ap- 
propriate scale  locations  to  indicate  per- 
sonal safety,  caution,  and  danger  peak 
flows.  Patients  can  determine  the  sta- 
tus of  their  peak  flows  by  locating  their 
reading  within  the  bands  of  color,  which 
are  analogous  to  a  traffic  light's  green, 
yellow,  and  red  signals,  according  to  the 
manufacturer.  A  4-zone  system  that  di- 
vides the  yellow  zone  into  high  yellow 
and  low  yellow  is  also  available.  Circle 
Reader  Service  Number  161  for  details 
from  Healthscan. 


Research  Design  Software.  Sco- 
lari.  Sage  Publications  Software  dis- 
tributes Methodologist's  Toolchestr'  a 
CD-ROM  suite  that  helps  with  research 
design  and  presentation.  Designed  to  re- 
place costly  consultants,  several  time- 


saving  features  plus  a  user-friendly  in- 
terface contribute  to  the  wide  appeal  and 
value  of  the  software  utilities,  accord- 
ing to  the  publisher.  Each  of  the  9  mod- 
ules is  devoted  to  specific  ta.sks.  such  as 
research  planning,  funding,  data  col- 
lection, and  statistical  analysis.  Also  in- 
cluded are  a  peer-review  emulator  and 
a  data-graphing  utility,  and  a  cross-ref- 
erenced online  dictionary  with  hyper- 
text links.  To  find  out  more  about  Meth- 
odologist's  Toolchest!"  circle  Reader 
Service  Number  162. 


Compact  Compressor.  Precision 

Medical  Inc  introduces  the  Easy/Air  15 
high-flow  compressor.  The  compact, 
lightweight  unit  is  suited  for  use  in  sit- 
uations where  space  and  convenient 
transport  are  concerns,  such  as  home  and 
long-term  care  facilities.  Internal  and  ex- 
ternal filters  can  be  cleaned  and  reused 
because  both  are  located  on  the  exteri- 
or of  the  cabinet.  A  company  news  bul- 
letin mentions  other  unique  features  such 
as  a  built-in  flow  gauge,  an  elapsed  time 
indicator,  an  internal  delay  circuit  break- 
er, plus  sound  absorption  foam  for  quiet 
operation.  For  more  infomiation,  circle 
Reader  Service  Number  163. 


Breath-actuated  Inhaler.  3M 

Pharmaceuticals  presents  the  Maxair'" 
Autohaler'"  as  an  alternative  to  conven- 


tional metered  dose  inhalers  (MDIs). 
Maxair'"  contains  pirbuterol  acetate,  a 
short-acting  p  agonist  similar  to  other 
typical  inhaled  dnigs.  The  automatic  in- 
haler was  developed  for  asthma  patients 
who  may  not  be  getting  the  full  bene- 
fit of  inhaled  medication  from  con- 
ventional MDIs.  Without  requiring  a 
spacer,  the  breath-actuated  inhaler  re- 
leases medication  automatically  as  the 
patient  inhales  on  the  mouthpiece.  Ac- 
cording to  3M,  this  eliminates  the  need 
for  coordinated  pressing  and  breathing 
by  the  patient.  For  more  information 
from  the  manufacturer  about  the  med- 
ication, indications,  contraindications, 
and  side  effects,  circle  Reader  Service 
Number  164. 


Rehabilitation  Products  Cat- 
alog. From  Biodex  Medical,  the  new 
Physical  Medicine  and  Rehabilitation 
Products  Catalog  features  more  than  300 
products  designed  to  return  patients  to 
functional  outcomes.  Included  in  its  90 
pages  are  several  new  sections:  Exer- 
cise and  Stretching  Therapy.  Hot  and 
Cold  Therapy.  Orthopedic  Supports  and 
Products,  and  Pre-Owned  Equipment. 
Each  item  is  backed  by  a  full  warran- 
ty from  Biodex.  For  a  free  copy  of  the 
catalog,  circle  number  165  on  the  Read- 
er Service  Card. 
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A  NEW  OUTLOOK 

ON    RE5PI  RflTOR V    CARE 
COMING  SOON 

THE  FIRST  IN  A  SERIES  OF  CONTINUING  EDUCATION 
VIDEO  TELECONFERENCES 

Asthma  Drugs  and  Medications:  What's  Right  and  What's  Wrong 

February  10 

Indications-Safety  Considerations-Side  Effects 

Prof:  Mark  W.  Millard,  MD 

Host:  Gretchen  Lawrence,  BA,  RRT 

This  program  will  review  ttie  pharmacology  section  of  the  revised 

NAEPP  guidelines.  Additionally,  the  potential  hazards  and  undesirable 

side  effects  of  commonly  prescribed  medications  will  be  discussed, 

with  alternative  treatment  regimens  suggested. 


The  "Professor's  Rounds"  Teleconferences  Are  90  Minutes 

of  Training  Designed  to  Bring  Respiratory  Therapists 

Out  of  the  Dark  and  Into  the  Growing  Field  of  Healthcare 

These  teleconferences  are  available  in  video  and  audio  formats^  The  Video  teleconference  is  a  live,  90-minute  interactive  video 
program  delivered  by  satellite.  The  Audio  teleconference  consists  of  a  90-minute  videotaped  presentation  and  a  live  30-minute 
telephone  question  and  answier  session  (available  March  17). 

Don't  find  yourself  lost  in  the  dark  on  important  issues  that  involve  your  career.  Be  a  leader  in  healthcare  and  move  at  a  pace  that  will 
enlighten  others  in  the  respiratory  field.  The  90-minute  sessions  are  designed  to  educate  and  answer  the  many  questions  lingering  in 
respiratory  therapists  minds.  Examples  of  topics  covered  are  technology,  restructuring,  reform  and  regulations. 

FOR  MORE  INFORMATION  OR  TO  RECEIVE  A  BROCHURE 

American  Association  for  Respiratory  Care  •  11030  Abies  Ln.,  Dallas,  TX  75229-4593 


Nol-for-profit  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events 
in  Respiratory  Care  Ads  for  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month 
two  months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events.  RESPIRATORY 
CARE.  1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


Calendar 
of  Events 


AARC  &  AFFILIATES 

February  4-6, 1998 — Oregon  Society 

Annual  Pacific  Northwest  Respiratory  Care  Conference  at  the  Valley  River  Inn  in  Eugene,  Oregon.  Events  include  a  manager's  breakfast 

featuring  AARC  Executive  Director  Sam  Giordano. 
Contact:  Irene  Iwata-Morgan  at  (503)  494-6158 

February  5-8, 1998 — Clinical  Laboratory  Management  Association 

The  Second  Annual  Congress  on  Integrated  Health  Care  Manageirient  at  the  Dallas  Lakes  Hilton.  Dallas,  Texas.  Last  year's  Congress 

was  highlighted  in  the  March  issue  of  AARC  Times. 
Contact:  CLMA  at  (610)  995-9580  or  (202)  543-7971. 

OTHER  MEETINGS 

February  4-8, 1998 — Society  of  Critical  Care  Medicine 

27th  Annual  Educational  &  Scientific  Symposium  at  the  convention  center,  San  Antonio,  Texas. 
Contact:  Call  (714)  282-6000,  fax  (714)  282-6050.  or  visit  their  web  site  at  www.sccm.org. 

February  8-11, 1998 — The  American  College  of  Chest  Physicians 

Cardiopulmonary  Wellness  and  Rehabilitation  meeting  in  Breckenridge,  Colorado. 
Contact:  Arlene  Karavich  at  (847)  498-1400  or  fax  (847)  498-5460. 

February  10-13, 1998 — American  Lung  Association  of  Nevada 

The  17th  annual  High  Sierra  Critical  Care  Conference  at  the  Reno  Convention  Center,  Reno,  Nevada. 
Contact:  (702)  829-5864  or  fax  (702)  829-5850. 

March  1-5, 1998 — Children's  National  Medical  Center 

The  14th  annual  symposium,  "ECMO  and  Advanced  Therapies  for  Respiratory  Failure"  will  be  held  in  Keystone.  Colorado.  Registration 

deadline  is  Jan  8,  1998. 
Contact:  Cynthia  Poindexter  at  (202)  884-5018. 

April  9-10, 1998— InfoCare 

The  Annual  Adult  Respiratory/Critical  Care  Symposium  will  be  hosted  at  the  Sheraton  Fiesta  Beach  Resort,  South  Padre  Island,  Texas. 
Contact:  (956)  233-5645  or  fax  (956)  233-1010. 

May  8-10, 1998— Medical  University  of  South  Carolina  ECMO  Service 

The  8th  annual  Southeastern  ECMO  Conference  at  the  Frances  Marion  Hotel,  Charleston,  South  Carolina. 
Contact:  Sandra  Ballard  at  (803)  792-9941. 

August  3-7, 1998 — American  Society  of  Electroneurodiagnostic  Technologists  and  the  Association  of  Polysomnographic  Technologists 

39th  Annual  Convention  will  be  held  at  the  Sheraton  Hotel,  New  Orleans,  Louisiana. 

Contact:  ASET  executive  office  at  (712)  792-2978,  fax  (712)  792-6962,  e-mail  aset@netins.net  or  visit  their  web  site  at  www.aset.org. 

August  27-28, 1998— Cleveland  Clinic  Foundation 

Horizons  in  Pulmonary  &  Critical  Care  Medicine  to  be  held  at  the  Cleveland  Clinic's  Bunts  Auditorium,  Cleveland,  Ohio. 

CRCE;  Has  been  approved  for  Category  1  accreditation. 

Contact:  Call  (800)  762-8173,  (216)  444-5695,  or  fax  (216)  445-9406. 
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Notices  of  compelitions.  scholarships,  fellowships,  examinalion  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge,  hems  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  March  issue, 
February  I  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mail  notices  to  RESPIRATORY  CARE  Notices  Dept.  1 1030  Abies 
Lane.  Dallas  TX  75229-45Q3. 
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Seattle  Mitorial  Oice 
Open  for  Business 

Send  New  Manuscripts  to  the  Seattle  Editorial  Office: 

David  I  Pierson  MD,  Editor 

E-mail:  pierson@aarc.org 

Katherine  Kreilkamp,  Editorial  Assistant 
E-mail:  i<reiil(amp@aarc.org 


Respiratory  Care  Seattle  Editorial  Office 

600  Ninth  Avenue 

Suite  702  VOICE:  (206)  223-0558 

Seattle  WA  98104  FAX:  (206)  223-0563 


The  Dallas  Editorial  Office  will  trade  all  manuscripts 
submitted  prior  to  November  1, 1997.  Questions  may 
be  directed  to:  Kris  Williams,  Aiilstant  Editor,  (e-mail: 
wiiliams@aarc.org,  or  Linda  Barcus,  Editorial  Asiiitant, 
(e-mail:  barcus@aarc.org). 


Helpful  LUeb.Sites 

American  Association  for  Respiratory  Care 

http://www.aarc.org 

Free  access  to  MEDLINE  is  now  available 

on  our  web  site 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Applied  Measurement  Professionals  Inc 

http://www.applmeapro.com 

The  American  Academy  of  Pediatrics 

http://www.aap.org 

Extracorporeal  Life  Support  Organization 

http://www.med.umich.edu/elso/ 

U.S.  Department  of  Health  and  Human 
Services,  Health  Advice 

http://www.healthfinder.gov 

Food  and  Drug  Administration 

http://www, fda.gov 


National  Asthma 

Education  Prevention  Program 

Guidelines,  2nd  Edition 

http://www.nhlbi.nih.gov/ 

nhlbi/lung/asthma/protV 

asthgdln.htm 
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Notices 


The  National  Board  for  Respiratory  Care — 1998  Examination  Dates  and  Fees 

Examination  Examination  Date 

CRTT  Examination 


Examination  Fee 


RRT  Examination 


CPFT  Examination 


RPFT  Examination 


Perinatal/Pediatric  Respiratoi^ 
Care  Specialty  Examination 


July  11,  1998 

Application  Deadline:  May  1.  1998 

November  14,  1998 

Application  Deadline:  September  1.  1998 

June  6,  1998 

Application  Deadline:  February  1,  1998 


Decembers,  1998 

Application  Deadline:  August  1,  1998 

June  6,  1998 

Application  Deadline:  April  1,  1998 

Decembers,  1998 

Application  Deadline.  September  1,  1997 

March  14,  1998 

Application  Deadline:  November  1,  1998 


$100  (new  applicant)* 

60  (reapplicant)* 

100  (new  applicant)* 

60  (reapplicant)* 

120  Written  only  (new  applicant) 

80  Written  only  (reapplicant) 

130  CSE  only  (all  applicants) 

250  Both  (new  applicant) 

210  Both  (reapplicant) 

130  (new  applicant) 

100  (reapplicant) 

180  (new  applicant) 

150  (reapplicant) 

180  (new  applicant) 

150  (reapplicant) 


*ln  1999,  this  examination  fee  will  increase  by  $20. 


For  information  about  other  services  or  fees,  write  to  the  National  Board  for  Respiratory  Care, 
8310  Nieman  Road,  Lenexa  KS  66214,  or  call  (913)  599-4200,  FAX  (913)  541-0156,or  e-mail:  nbrc-info@nbrc.org 
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For  AARC  Membership  Information,  Circle  81. 

For  Respiratory  Care  Subscription  Information,  Circle  82. 

powerful  monitors  and  alarms, 
an  interactive  demo/teaching 
mode,  and  fast  startup  seqmn^ 
that  allows  you  to  begin 
operation  in  as  few  as  three 
steps.  See  one  now! 

Wf^Qi^'^  Instrumentation,  Inc. 

27  Fairfield  Place,  West  Caldwell,  NJ  07006 
Tel.  201.882.1212  Fax.  201.882.4993 


I.    Type  of  Institution/Practice 

1.  LJ  Hospital 

2.  □  Skilled  Nursing  Facility 

3.  a  Subacute  Care  Facility 

4.  U  Home  Care  Practice 

5.  IJ  School 

6.  U  Distributor 

II.  Department 

A.  Ll  Respiratory  Care 

B.  LJ  Cardiopulmonary  ! 

C.  LI  Subacute  Care  C 

D.  U  Home  Care  • 

III.  Specialty  f 

1.  LI  Clinician  ; 

2.  a  Perinatal/Pediatrics  ! 

3.  □  Critical  Care  c 

4.  □  Research  i 

5.  □  Subacute  Care  ; 

6.  □  Diagnostics/  i 

Pulmonary  Function  ! 

7.  LI  Management  i 
8  LI  Home  Care  ; 
9-  U  Rehabilitation  ! 
10.  LJ  Education                          t 

IV.  Position  ' 

A.  □  Department  Head  1 

B.  LI  Chief  Therapist  ^ 

C.  □  Supervisor 

D.  a  Staff  TherapisV 

Technician 
E-  Q  Medical  Director 
F.    LI  Educator/Instructor  ^ 

I.    LI  Sales 
J.    □  Other  (please  specify) 

V.  Are  you  a  member  of  the  AARC? 

1.   a  Yes      2.EIN0 


ftMnf  nit 


I.    Type  of  Institution/Practice 

1.  a  Hospital 

2.  a  Skilled  Nursing  Facility 

3.  □  Subacute  Care  Facility 

4.  □  Home  Care  Practice 

5.  □  School 

6.  □  Distributor 
II.   Department 

A.  □  Respiratory  Care 

B.  □  Cardiopulmonary 

C.  Q  Subacute  Care 

D.  Q  Home  Care 
(II.  Specialty 

1.  Q  Clinician 

2.  Q  Perinatal/Pediatrics 

3.  Q  Critical  Care 

4.  Q  Research 

5.  Q  Subacute  Care 

6.  Q  Diagnostics/ 

Pulmonary  Function 

7.  □  Management 

8.  LI  Home  Care 

9.  LI  Rehabilitation 

10.  L]  Education 
IV.  Position 

A-  □  Department  Head 

B.  LI  Chief  Therapist 

C.  LI  Supervisor 

D.  Q  Staff  Therapist/ 

Technician 

E.  □  Medical  Director 

R    LI  Educator/Instructor 

1.    U  Sales 

J.    LI  Other  (please  specify) 


7^  Sa^" 
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INTRODUCING 
3  NEW  Technologies  in  Arterial  Blood  Samplinc 


IMEW,  Advanced  ASPIR-PULSE    Syringe 


Patented  design  improves  filling  for  both 
Aspiration  and  Pu/sat\on  techniques 


NEW,  Purge  Guard™ 

One-Handed  Safety  Needle  Venting  System 


Patent-pending  design  allows  OneHanded  operation 
to  immediately  Purge  Air  Bubbles,  immediately 
Guard  the  needle  point  and  immediately  free  the 
other  hand  to  apply  pressure  at  the  puncture  site 


NEW,  Total  Ca++  Lyte 

Precision  Heparin 


A  breakthrough  patented  heparin  to  maximize  the 
precision  of  test  results  obtained  from  the  new  critical- 
care  blood  gas  and  critical  analyte  analyzers 


See  your  Sherwood  Medical  O.R/Criti(,il  C.ire  Sales  Representative  or  call  1-800-325-7472  for  a  complete  listing  of 

ASPIR-/»i//re'  Arterial  Blood  Gas  Kits. 


A  SherujDDd 

^^ MEDICHL 
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